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1.  INTRODUCTION 

■'^The  cionsiderations  necessary  to  assure  merchant  marine  shipping 
will  be  a profit  making  endeavor  are  many.  One  in  particular  is  that  of  keep- 
ing structural  casualties  from  occurring.  The  results  will  be  reduced  operat- 
ing costs  (repairs  and  insurance  premium's)  and  vessel  down-time. 

^ In  order  to  reduce  the  number  of  structural  casualties,  those  that 
have  occurred  should  be  analyzed  to  determine  the  reason  and  remedy..  More 
specifically,  the  analysis  of  structural  casualties  can  provide  data  for  at 
least  five  important  areas:  first,  the  input  to  a general  reliabi^lity  analysis 

of  the  ship  as  a system  including  both  structural  and  non-structura I sub-systems; 
second,  indications  with  regard  to  structural  modifications  needed  on  existing 
vessels;  third,  indications  with  regard  to  new  structural  schemes  that  should  be 
considered  in  future  designs;  fourth,  indications  with  regard  to  new  research 
which  is  needed  to  analyze  and  improve  conditions;  fifth  and  last,  indications 
with  regard  to  non-structural  aspects  of  the  ship  or  aspects  of  its  environ- 
ment that  need  improving.  Each  of  these  specific  areas,  of  course,  relate  to 
increasing  the  reliability  of  the  ship. 

^^^Thls  project  is  concerned  with  these  various  aspects  of  structural 
casualties  and  their  influences  on  the  reliability  of  the  ship.  The  primary 
reason  for  the  investigation  has  been  the  desire  of  the  Ship  Structure  Com- 
mittee to  develop  a procedure,  or  use  an  existing  one,  using  structural  casual- 


ty data,  to  assign  priorities  to  future  research  projects  on  a cost  effective 
basis.  The  availability  of  adequate  data  for  such  a study  had  been  questioned 
and  hence  this  pilot  study  to  evaluate  the  situation  developed. 


The  following  is  a complete  list  of  the  tasks  that  are  considered  herein: 

a.  Extensive  search  of  merchant  ship  damage  records  to 
ascertain  what  records  are  available  for  future  studies 
and  where  they  may  be  obtained. 

b.  An  assessment  of  the  records  identified  in  a,  with 
respect  to  their  potential  value  for  an  analysis  of 
ship  structural  casualties. 

c.  Recommendation  of  procedures  to  maintain  and  analyze 
data  on  all  types  and  sources  of  ship  damage  for  in- 
corporating into  reliability  design. 

d.  Means  to  compile  data  necessary  to  analyze  structural 

, response  and  damage  caused  by  collision,  stranding,  and 

other  events. 

e.  Recommend  a format  for  use  of  data  in  d.  in  reliability  design. 

f.  Recommendation  of  procedures  to  maintain  and  analyze  data  for 
establishing  research  and  design  priorities. 

The  work  performed  to  comply  with  the  various  tasks  is  presented  in 
the  sections  that  follow.  The  purpose  of  Section  2 is  to  describe  the  ship  struc- 
tural casualties  that  are  to  be  addressed.  Section  3 describes  a format  for  re- 
liability based  design  (task  e.  above).  Section  A discusses  the  types  of  structural 
analyses  and  their  required  input,  that  are  needed  to  evaluate  structural  casualties 
Section  5 describes  what  is  necessary  for  analyzing  structural  casualty  data  to  es- 
tablish priorities  for  research  and  design  projects  (task  f. above).  Section  6 
discusses  the  type  of  data  which  must  be  collected  to  provide  adequate  informa- 
tion for  researchers  and  designers  to  evaluate  structural  casualties  (task  d.  above) 
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Section  7 presents  samples  of  available  damage  records  and  evaluations 
of  their  potential  value  for  use  in  the  studies  considered  in  this  pro- 
ject (tasks  a.  and  b.  above).  Section  8 discusses  available  methods  of 
analyzing  data  for  use  in  the  studies  considered  in  this  project  (task 
c.  above).  Section  9 discusses  possible  future  methods  of  collecting 
and  analyzing  data  (task  c.  above).  Section  10  presents  the  conclusions 
and  Section  II  the  recommendations  for  future  work. 
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2.  DESCRIPTION  OF  SHIP  STRUCTURAL  CASUALTIES 


2. 1 Introduct ion 

Ships  are  involved  in  many  types  of  structural  casualties.  The  fol- 
lowing list  has  been  identified  and  discussed  in  this  report: 

* Coiiisions  with  Piers,  Quays 

“ Collisions  with  Vessels  Alongside 

* Collisions  with  Locks 

“ Coiiisions  with  Vessels  Underway 

® Miscellaneous  Collisions 

* Seaway  Damage,  Bottom  Slamming 

* Seaway  Damage,  Bow 

“ Seaway  Damage,  Forecastle  and  Weather  Deck 
® Seaway  Damage,  Springing 

* Seaway  Damage,  Miscellaneous 

* Grounding 

° Struck  Object  in  Water 
° Structural  Detail  Inadequacy 
® Hull  Flexibility  - Fatigue 

* Hull  Flexibility  - Deflection 
® Vibration  - Propeller  Induced 

* Explosion 

* Ice 

* Wastage 

* Fire 

* Loading  or  Discharging  Cargo 

* Launching  or  Dry  Docking 
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Table  2-1  reproduced  from  Reference  (1)",  gives  an  indication 
of  the  f requency-of-occurrence  of  some  of  the  above  listed  structural 
casualties.  The  data  for  Table  2'1  represents  82^  structural  damage  cases 
from  1^6  ships.  It  should  be  noted  that  f requency-of-occurrence  is  not 
necessarily  the  true  measure  of  the  severity  of  damage.  Injury  to  or  loss 
of  life  and  cost  are  the  best  measures.  Only  the  latter  is  considered  herein. 

Below,  a description  of  the  structural  damages  and  effects  associ- 
ated with  each  of  the  structural  casualties  listed  above,  is  given.  The 
purpose  is  to  identify  exactly  what  structural  phenomena  are  present  in  each 
case,  since  it  is  these  which  must  be  analyzed  whether  the  purpose  is  to  assign 
research  project  priorities,  develop  analysis  techniques  or  improve  a design. 

2.2  Col  1 i s ions 

® Localized  damages 
® Plastic  plate  deformation 

® Plastic  bending  of  stiffeners,  girders  and  webs 
® Tripping  of  stiffeners  and  girders 
“ Plate  folding 

* Plate  membrane  stretching 

* Web  and  girder  shearing 

* Buckling  of  tripping  brackets  and  horizontal  struts 
“ Propagation  of  yielded  zones  in  plates 

“ Fracture 

n 

Numbers  in  parentheses  indicate  references  in  the  reference  section. 
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TABLE  2-1  STRUCTURAL  CASUALTY  DATA  BASE 


ALLEGED  CAUSE 

NUMBER 
OF  CASES 

PERCENT 
OF  TOTAL 

Collisions  with  Piers,  Quays 

203 

21*. 6 

Collision  with  Vessels  Alongside 

179 

21.7 

Collisions  with  Locks 

75 

9.1 

Collisions  with  Vessels  Underway 

66 

8.0 

Miscellaneous  Collisions 

27 

3.3 

Heavy  Weather,  Bottom  Slamming 

1*8 

5.8 

Heavy  Weather,  Forecastle  and  Weather  Deck 

23 

2.8 

Heavy  Weather,  Miscellaneous 

17 

2.1 

Ground i ng 

37 

^.5 

Struck  Object  in  Water 

\k 

1.7 

Ice 

7 

1 .0 

Wastage 

8 

1.0 

Fi  re 

i» 

1 .0 

Launching  or  Dry  Docking 

2 

1.0 

Loading  or  Discharging  Cargo 

18 

2.2 

Mi  seel  1 aneous 

10 

1.2 

Undetermined 

86 

10. 14 

Wi 

100.0 

2 . 3 Seaway  Damage 

“ Same  as  collision  damage  in  general 
® Fatigue  of  main  hull  girder  longitudinal  structure 


2.k  Ground i ng 

® Same  as  collision  damage  in  general 
® Bending  of  main  hull  girder  (pinnacle  bending) 

2.5  Struck  Object  in  Water 

" Same  as  collision  and  grounding  damage  in  general 
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Structural  Detail  Inadequacy 


2.6 

* Fatigue  of  local  structure 

® Fracture  in  plating,  girders,  webs 
® Plate  buckling  in  all  types  of  webs 

* Corrosion 

° Brittle  fracture 
“ Welding  associated  failure 

2.7  Hull  Flexibility 

**  Fatigue  of  main  hull  girder  structure 

® Undesirable  deflections  with  respect  to  shafting  and  piping 
systems 


2.8  Vibration  - Propeller  Induced 
“ Fatigue  of  local  structure 

Undesirable  motion  response  for  crew  and  sensitive  machinery 

2 .9  Explosion 

® Similar  to  collisions 


2.10  Ice 

* Similar  to  collisions 


2.11  Wastage 

* Chemical  Corrosion 

* Electrochemical  Corrosion 

* Stress  Corrosion 

* Impingement  Attack 

* Cavitation  Damage 

® Hydrogen  Embrittlement 


2.12  Fire 


" Heat  Damage 

2.13  Loading  or  Discharging  of  Cargo 
® Similar  to  collisions 

2.11*  Launching  or  Dry  Docking 

° Similar  to  collisions  and  grounding 
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3.  RELIABILITY  DESIGN 


3. 1 I nt  roduct i on 

The  purpose  of  this  section  is  to  indicate  a format  for  a formal 
reliability  analysis  of  the  ship  from  the  standpoint  of  its  capability  to 
perform  its  mission  at  minimum  repair  costs.  The  damages  considered  are 
structural  casualties.  The  output  will  be  the  reliability  of  the  ship  in 
performing  its  mission  and  the  sensitivity  of  this  capability  to  individual 
influences  which  may  be  both  structural  and  non-structural . 

The  reliability  of  the  hull  girder  in  resisting  the  loadings  imposed 
on  it  by  the  seaway  is  currently  under  investigation.  This  type  of  analysis 
is  concerned  with  safety  of  the  main  hull  girder  structural  design.  The  output 
will  be  factors  of  safety  that  should  be  applied  by  designers  to  the  structural 
design  of  the  main  hull  girder. 

The  two  analyses  described  above  differ  somewhat  in  that  the  former 
identifies  problem  areas  in  the  ship  that  are  causing  degraded  performance,  while 
the  latter  yields  design  criteria  that  should  yield  better  reliability  of  a 
potential  problem  area.  Obviously  once  a problem  is  identified  by  the  mission 
capability  analysis,  the  solution  could  involve  a more  specific  reliability 
analysis  of  that  area,  as  is  presently  being  done  for  the  main  hull  girder. 

As  defined  herein;  "Reliability  is  the  probability  that  a system 
will  perform  satisfactorily  for  at  least  a given  period  of  time  when  used  under 
stated  conditions  (2)".  During  the  last  decade,  reliability  prediction  techniques 
have  been  developed  extensively  in  the  electronics  field  and  to  a lesser  extent 
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in  others. 
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This  section  presents  some  of  the  fundamental  bases  of  relia- 
bility, as  developed  for  electronics  and  flight  vehicle  propulsion  sys- 


tems. Possible  applications  to  ship  structural  casualties  are  noted.  One 
must  bare  in  mind,  of  course,  that  reliability  is  only  one  of  the  factors 
which  determine  the  overall  worth  of  a system."  The  design  of  a system  with 
the  highest  possible  reliability  would  be  expected  to  differ  from  that  of  a 
system  with  the  least  weight,  the  highest  performance  capability,  the  lowest 
cost,  the  highest  maintainability,  or  the  shortest  development  time  (2)". 
Therefore  trade-offs  among  these  attributes  must  be  made.  These  trade-offs 
require  quantitative  estimates  of  reliability. 

Reliability  predictions  can  be  made  at  various  stages  of  development 
(i.e.  feasibility  design,  preliminary  design,  contract  design,  detail  design). 
The  step-by-step  procedure  for  a final  design  reliability  analysis  is  generally 
taken  as  follows: 

1.  Define  the  System 

2.  Define  Failure 

3.  Define  Operating  and  Maintenance  Conditions 

1*.  Construct  Reliability  Block  Diagram(s) 

5.  Develop  Reliability  Formula 

6.  Compile  Parts  List 

7.  Assign  Failure  Rates  or  Probabilities  of  Survival 

8.  Compute  System  Reliability 


Below,  each  of  the  above  steps  will  be  covered  in  some  detail, 
with  application  to  ship  structural  casualties  noted. 

3.2  Systems 

The  system  is  the  collection  of  items  to  which  the  reliability 
analysis  pertains,  namely,  the  ship  itself.  "The  task  of  defining  the  sys- 
tem, then,  consists  of  explicitly  describing  the  functions  and  physical  bounda- 
ries of  the  items  that  constitute  the  system.  Particular  attention  must  be 
given  to  interfaces  among  systems  so  that  all  pertinent  items  will  be  con- 
sidered in  a prediction  and  there  will  be  no  unwanted  duplication  of  coverage 
in  predictions  for  adjacent  systems  (2)". 

The  primary  subsystems  are  those  major  ship  systems  which  af- 
fect or  are  effected  by  structural  casualties.  These  are  the  navigation  sys- 
tem, the  main  propulsion  system,  the  maneuvering  system,  the  structure,  cargo 
handling  machinery,  and  the  deck  equipment.  Each  primary  subsystem  then  has 
secondary  subsystems  and  so  forth.  Figure  3-1  depicts  examples  of  these  sub- 
systems. Secondary  and  higher  level  subsystems  are  shown  for  navigation  systems 
and  structure  only. 

Figure  3-1  does  not  indicate  the  functional  relationships  be- 
tween the  subsystems.  In  reliability  analyses,  functional  block  diagrams  and  re- 
liability block  diagrams  are  required  however.  Reliability  b'  >ck  diagrams,  which 
will  be  described  later,  are  developed  through  analyses  of  the  functional  relation- 
ships among  items  of  equipment  as  shown  by  functional  block  diagrams.  For  ship 
structural  casualties,  these  functional  diagrams  will  have  a different  underlying 


nature  than  those  for  electronic  systems,  for  instance.  In  the  latter  the 
functional  diagrams  are  circuit  schematics  indicating  direct  physical  contact 
between  two  subsystems.  In  the  case  of  the  ship  navigation  system  affecting  the 
structural  damage,  the  connection  is  not  physical  but  certainly  significant. 
Since  the  indent  of  this  project  is  not  to  develop  detailed  functional  block 
diagrams,  let  it  suffice  to  say  that  their  development  should  be  possible  for 
ship  structural  casualty  reliability  analyses. 
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3.3  Fa i lure 


I 


Generally  failure  is  defined  as  the  occurrence  of  any  con- 
dition which  renders  the  system  incapable  of  operating  within  its  specified 
performance  parameter  limits  (2),  however,  any  definition  will  do  as  long  as 
it  Is  explicitly  given. 

For  ship  structural  casualties  a logical  choice  of  failure, 
based  on  previous  analyses,  is  cost  of  repairs.  The  cost  of  repairs  is  usually 
known  or  can  be  estimated  given  a proper  description  of  damage,  lay-up  time,  etc. 

3. A Operating  and  Maintenance  Conditions 

3.4.1  Operating  Conditions 

Operating  conditions  include  the  system's  operational 
profile  and  the  environmental  conditions  prevailir^  during  the  various  periods 
of  operation.  The  operational  program  is  defined  in  terms  of  the  elapsed  mis- 
sion times  during  operation  throughout  each  phase. 

For  the  case  of  ship  structural  casualty  damage  the  opera- 
tional program  may  not  necessarily  be  required.  The  reason  is  that  ship  damage 
data  could  be  obtained  for  similar  ships  on  similar  trades  and  routes,  which 
should  automatically  account  for  all  expected  environmental  conditions. 

3.4.2  Maintenance  Conditions 

The  most  significant  maintenance  condition  that  may  affect 
reliability  of  ship  structure  would  relate  to  which  items  could  be  repaired 
during  the  regularly  scheduled  drydockings. 
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3.5  Reliability  Block  Diagranr  (s) 

A reliability  block  diagram  may  be  considered  a logic  chart  which, 
by  means  of  the  arrangement  of  blocks  and  lines,  depicts  the  effect  of 
failure  of  subsystems  of  the  system  on  the  system's  functional  capability. 
Subsystems  whose  failure  causes  system  failure  are  shown  in  series  with 
other  items. 

For  a complex  system  such  as  in  the  case  of  a ship,  several  reliability 
block  diagrams  could  be  utilized.  The  first  would  be  a simple  diagram  showing 
the  primary  subdivisions."  This  process  of  diagramming  goes  on  until  individual 
blocks  represent  complexity  of  such  an  order  that  their  reliabilities  can  be 
readily  estimated  from  part  level  data  (2)". 

For  the  present  case  of  structural  casualties  the  "part  levels"  would  be, 
for  example,  the  complete  individual  working  pieces  of  navigation  equipment, 
for  the  navigation  subsystem;  tripping  brackets,  webs,  flanges,  materials,  etc. 
for  the  structural  subsystem. 

"On  a two-dimensional  diagram  it  is  frequently  not  possible  to  convey  all 
of  the  pertinent  information  merely  by  the  arrangement  of  blocks  and  intercon- 
necting lines.  Therefore,  appropriate  notation  should  be  included  on  the  diagram 
or  in  accompanying  verbal  descriptions." 

Section  3.6  presents  an  example  of  a reliability  block  diagram. 
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3.6  Reliability  Formulas 


The  reliability  formula  expresses  the  relationship  of  system  relia- 
bility to  the  reliabilities  of  the  subsystems  depicted  as  blocks  on  the 
rel lability  diagram. 

Specifically  it  is  a mathematical  formula  relating  the  probability  of 
satisfactory  performance  to  some  variable.  Although  this  variable  is  usually 
"time",  for  the  case  of  structural  casualties  it  might  be  the  reciprocal  of 
the  "cost"  of  repairs.  The  reliability  formula  is  related  to  the  common 
distribution  function  of  statistics  as  follows: 


R(t) 

F(t) 


f(t) 

t 


reliability  function  = l-F(t) 
distribution  function  “ f(t)dt 
probability  that  in  a random  trial,  the  random  variable 
is  not  greater  than  t(i.e.  unreliability  function), 
density  function 

parameter,  say  1/x  dollars  repair  cost  in  20  years. 


As  an  example  of  a system  reliability  function  formula  consider  the 


following  (2) : 


RELIABILITY  BLOCK  DIAGRAM 


Where  1,  2,  3,  S,  6 indicate  subsystems.  Assuming  independence  of  subsystem 
failures,  and  using  standard  probability  theory: 

R(t)  = [Ri(t)Ri,(t)  + R2(t)R5(t) 

+Rl  (t)R3(t)R5(t)  + R,  (t)R2(t)R3(t)R/,(t)R5(t)  - R|  (t)R2(t)R3(t)R5(t) 
-Rl(t)R2(t)Ri*(t)R5(t)  - Ri  (t)R3(t)Ri,(t)R5(t)l 

Where:  R(t)  = system  reliability  function 

Rn(t)  * subsystem  reliability  functions 

It  is  important  to  note  that  the  above  example  reliability  function  for- 
mula holds  regardless  of  the  types  of  statistical  distributions  that  represent  each 
subsystem  reliability  function.  However,  it  has  been  determined  by  experience  that 
most  failure  patterns  can  be  represented  by  a relatively  small  number  of  distribu- 


r 
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tion  types.  The  types  most  commonly  encountered  are  the  normal  or  Gaussian, 
the  exponential,  and  the  more  general  Weibull  (2). 

In  order  to  determine  the  subsystem  distribution  functions,  samples 
could  be  made  of  the  total  population  of  the  subsystem  under  consideration. 
Since  it  is  seldom  feasible  to  make  measurements  on  entire  populations,  the 
use  of  statistical  techniques  is  necessary.  Since  studies  in  other  fields 
have  indicated  that  reliability  functions  are  most  commonly  of  the  normal 
or  Gaussian,  the  exponential  or  the  more  general  Weibull,  if  enough  sample 
data  exists  to  estimate  the  parameters  of  these  distributions,  using  confi- 
dence interval  testing,  the  proper  distribution  should  be  obtainable.  These 
reliability  functions  would  be  theoretical. 


j 
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Further,  by  varying  each  ^p(t)  ^ sensitivity  study  can  be  performed  on 
R(t),  which  should  indicate  which  subsystem  improvements  will  have  the  most 


beneficial  effects  on  R(t),  system  reliability. 

3.7  Parts  List 

For  a ship  this  would  be  a list  of  the  finest  subdivision  of  subsystems. 

3. 8 Assign  Failure  Rates  or  Probabilities  of  Survival  to  Individual  Parts 

These  must  be  determined  from  the  casualty  data  and  statistical  analyses 
as  mentioned  in  Section  3.6. 

3.9  Compute  System  Reliability 

As  discussed  in  Section  3.6,  by  plugging  the  subsystem  reliability  func- 
tions into  the  system  reliability  function  formula,  the  reliability  of  the  system 
can  be  evaluated. 

Also,  as  mentioned  previously,  by  varying  the  subsystem  reliability  func- 
tions the  sensitivity  of  the  system  reliability  function  to  each  can  be  evaluated. 


I 
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1»,  STRUCTURAL  ANALYSIS 


A. 1 Introduct ion 

An  analysis  of  structural  deformation  and  failures  in  structural 
casualties  will  require  proper  analytical  and  experimental  tools.  By  con- 
sidering existing  analytical  techniques  and  experimental  results,  the  type 
of  data  that  is  necessary  for  analysis  of  the  structure  using  these  tools 
will  be  clearly  indicated.  It  is  not  meant  that  analytical  techniques  exist 
for  every  type  of  structural  failure.  In  fact,  the  purpose  of  future  research 
may  be  to  develop  such  techniques.  However,  there  are  many  that  will  give  the 
analyzer  at  least  a first-cut  idea  of  the  nature  of  a structural  casualty. 

If  the  purpose  of  an  analysis  is  to  determine  the  loading  imposed  on 
the  vessel  that  caused  the  damage,  with  adequate  analytical  techniques  and  ex- 
perimental results,  in  some  cases,  the  load  might  be  determined  by  working 
back  from  the  noted  deformation. 

If  the  purpose  of  an  analysis  is  to  determine  the  structure  required 
to  prevent  an  identical  structural  casualty  in  the  future,  the  estimated  loads, 
analytical  techniques,  and  experimental  results  can  be  used  to  design  the  new 
structure. 

If  the  purpose  of  an  analysis  is  to  establish  priorities  for  future 
research,  then  basic  structural  analyses  techniques  and  experimental  results 
may  be  necessary  to  determine  what  the  problem  may  be. 


i 
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The  following  is  a list  of  structural  deformations  and  failures 
applicable  to  structural  casualties: 


1. 

Elastic  deformation  of 

beams  and 

plates 

2. 

Plastic  deformation  of 

beams  and 

plates 

3. 

Fatigue 

h. 

Brittle  fracture 

5. 

Stress  concentration 

6. 

Buckl ing 

7. 

Wastage 

8. 

Welding  flaws 

For 

each  of  these  types  of 

failure, some  type(s)  of  analytical  techniques 

and  experimental  results  exist  that  allow  various  degrees  of  quantification  of 
the  failure  to  be  achieved.  In  the  sections  that  follow,  some  of  these  techniques 
and  results  will  be  discussed  briefly  with  major  input  and  output  noted,  since 
these  factors  directly  bear  on  the  required  collision  data  and  its  final  value  in 
the  analysis  of  structural  casualties. 

k . 2 Elastic  Deformation  of  Beams  and  Plates 

Many  analytical  techniques  exist  for  the  elastic  analysis  of  struc- 
ture of  all  types.  The  techniques  range  from  simple  formulas  for  individual  beam 
and  plate  elements  with  simple  loading,  to  large  finite  element  computer  programs 
for  large  composite  indeterminate  structures  with  arbitrary  load. 
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The  comnon  inputs  to  such  techniques  are: 


“ Structural  section  properties 
® Material  properties 
® Mass 

° Detailed  Geometry 
° Load  magnitude  and  distribution 
“ Geometry  of  the  failure 
° Damping 

The  common  outputs  of  such  techniques  are: 

® Stress 
° Deformation 
“ Load 

k. 3 Plastic  Deformation  of  Beams  and  Plates 

The  theories  and  analytical  methods  of  plastic  deformation  are  not 
as  well  developed  as  those  for  the  elastic  case.  However,  in  general,  the 
same  input  and  output  as  given  under  Section  A. 2 above  applies. 

It  should  be  noted  that  more  detailed  material  properties  are  required. 

k. ^ Fat i gue 

Fatigue  is  more  or  less  analyzed  by  having  knowledge  of  the  magnitude 
and  frequency  of  occurrence  of  a cyclic  stress  and  comparing  these  to  the  stress 
cycle  diagram  of  the  structural  material. 


The  methods  mentioned  in  Section  4.2  can  be  used  to  evaluate 
the  stress-frequency  characterist ics  of  the  structure. 

The  stress-cycle  diagrams  for  various  materials  are  available  in  the 
literature.  Also,  stress-cycle  diagrams  for  various  typical  detail  sections 
of  ship  structure  under  different  conditions  (normal,  flawed,  corroded)  have 
been  presented  (3*4  for  instance). 

The  inputs  to  a fatigue  analysis  could  then  consist  of  the  following: 

® Elastic  analysis  of  structure 

° Stress-cycle  characteristics  of  material  and  structure 
“ Presence  of  flaws  in  material  or  welds 
° Presence  of  corrosion  or  other  degradation 
° Geometry  of  failure 

The  output  should  be  the  knowledge  of  which  factor  or  factors  caused 
the  fatigue  failure. 

4.5  Brittle  Fracture 

Brittle  fracture  must  be  analyzed  more  qualitatively  than  quantitatively. 
The  inputs  to  the  analysis  are: 

® Material  properties 
“ Ambient  temperature 

® Appearance  of  inordinately  high  local  stress  (resulting  in  high 
strain-rates) 

® Appearance  of  possible  biaxial  and  triaxial  tensile  stresses 
® Presence  of  notches 
* Geometry  of  failure 

4-4 


' 'I  ' tm>  tunwi.w  II  iin—  HI  I"  I ' 


i*>,  ^ xr\ •<  .• 


r^fr 


The  output  should  be  the  knowledge  of  which  factor  or  factors 


caused  the  brittle  fracture. 

1». 6 Stress  Concentration 

The  effects  of  stress  concentration  are  usually  quantified  by  ap- 
plying a multiplicative  factor  (greater  than  l.O),  the  stress  concentration 
factor,  to  the  nominal  stress  in  the  area  of  the  stress  concentration. 

This  factor  has  been  determined  for  many  different  shapes  of  abrupt 
changes  in  cross  section  of  structure. 

The  inputs  to  the  analysis  are: 

® Nominal  stress 

® Geometry  of  affected  structure  and  abrupt  change  in  cross 
section 

“ Geometry  of  failure 
A. 7 Buckl i ng 

Buckling  may  be  either  elastic  or  inelastic.  Simple  formulas  have 
been  developed  to  analyze  single  plates  and  beams.  Some  finite  element  pro- 
grams allow  for  buckling  analyses  of  general  structure. 

Buckling  may  appear  as  an  out  of  line  column,  plate  folding,  or 
tripped  longitudinal  members. 

The  inputs  to  buckling  analyses  are  in  general  the  same  as  for  elastic 
and  plastic  deformation  as  described  in  Sections  A. 2 and  A. 3. 


k . 8 Wastage 


Wastage  is  meant  here  to  include  all  types  of  dissipation  of 
structural  material.  This  will  include  chemical  aid  electrochemical 
corrosion,  stress  corrosion,  impingement  attack,  cavitation  damage  and 
hydrogen  embrittlement. 

Various  techniques  exist  which  are  applicable  to  the  analyses  of 
these  phenomena.  The  analytical  descriptions  are  far  from  being  all  in- 
clusive, complete  and  design  oriented.  In  design,  generally,  empirical 
"wastage  allowances"  or  additions  to  structural  scantlings  above  those 
dictated  by  nominal  stress  are  used. 

The  following  input  will  be  needed  to  identify  the  type  of  wastage 
and  to  perform  any  analyses: 

® Appearance 

® Operational  environment  scenario 
“ Material  properties 
“ Stress  levels  in  affected  structure 
“ Crevice  and  pit  size 

® Presence  of  aerated  flaws  about  structure  (impingement  attack) 

* Presence  of  cavitation 

k.S  Welding  Flaws 

Using  only  vision  to  inspect  a failed  weld,  one  may  be  able  to  detect 
® Undersize  weld 
® Surface  Porosity 

* Internal  porosity 
" Undercut 

* Cracks 
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* Lack  of  penetration  » 

* Slag  inclusions 

“ Incomplete  fusion 
“ Incomplete  root  penetration 

* Icicles  or  burnthrough 

I*.  10  ConcI  us  ions 

Sections  k.2  through  4.9  have  indicated  the  type  of  data  that  are 
necessary  to  evaluate  a casualty  from  a structural  standpoint.  This  data  is 
necessary  for  a structural  analyst  or  researcher  to  identify  the  type  of  fail- 
ure, evaluate  the  stress  and  redesign  for  non-failure.  Therefore  it  must 
be  available  in  casualty  data. 
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5.  DATA  FOR  ESTABLISHING  RESEARCH  PROJECT  PRIORITIES 

5. 1 Introduction 

With  limited  research  funds  available,  candidate  research  programs 
must  be  initiated  in  a sequence  according  to  the  benefit  that  can  ultimately 
be  gained  from  them. 

The  purpose  of  this  section  is  to  describe  the  possibilities  of  using 
structural  casualty  data  to  establish  priorities  for  research  programs  on  a 
cost  effectiveness  basis. 

5.2  Measure  of  Her i t 

The  cost  effectiveness  can  be  measured  in  terms  of  the  dollars  that  the 
structural  problem  is  costing  the  maritime  community.  This  cost  should  include 
that  of  repairing  the  ship,  "off-charter"  losses,  and  the  cost  of  maintaining 
the  vessel  and  crew  while  laid  up. 

; 5.3  Research  Program 

I 5.3.1  General 

j The  research  programs  addressed  herein  are  those  that  are  con- 

cerned with  structural  aspects  of  ships.  The  Ship  Structure  Committee  of  the 
National  Research  Council  does  have  such  programs.  An  appreciation  for  the 

j breadth  of  structural  disciplines  considered  can  be  gained  from  Table  5"l»  re- 

produced from  Reference  5.  Table  5“l  deals  with  at  least  the  following  topics: 

i 

“ Structural  casualties 
“ Hul I gi rder  loads 
“ Welding 
® Lamel lar  tearing 
" Fracture 

)' 

I 
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TABLES  5-1  - SHIP  STRUCTURE  COMMITTEE 

RECOMMEUDED  PROJECTS  FOR 
THE  1977  FISCAL  YEAR 


a 

t IJ  * 

Priori ty 

Project  Title 

Page 

1 

"Reduction  of  SL-7  Scratch-Gage  Data" 

16 

•I^V 

if  • 

2 

"Updating  of  Fillet  Weld  Strength  Parameters 
(Allowable  Shear)  and  the  Applicability  of 
Updated  Shear  Strengths  to  Shipbuilding" 

18 

3 

"Critical  Analysis  of  Ship  Structural  Casualty 
Data" 

20 

4 

"Underwater  Nondestructive  Inspection  of  Welds" 

22 

V 

5 

"Significance  and  Control  of  Lamellar  Tearing 
of  Steel  Plate  in  the  Shipbuilding  Industry" 

23 

: 

V*? 

‘‘P 

6 

"Fracture  Toughness  Characterization  of  Electro 
Slag  and  Electrogas  Weldments  in  Ship  Steels" 

31 

'•V' 

•*’ 

7 

"Fatigue  Considerations  in  View  of  Measured 
Load  Spectra" 

35 

!• 
< •*  . 

S: 

8 

"Surveillance  and  Coordination  of  Ship 
Collision/Stranding  Research  Studies" 

37 

9 

"Pressure  Distribution  Model  Tests  in  Waves" 

39 

•;  >V' 

x;.. 

10 

"Prediction  of  Transverse  Plane  and  Torsional 
Dynamic  Loads" 

41 

•'f* 

11 

"Nondestructive  Inspection  of  Heavy  Section 
Castings,  Forgings  and  Weldments" 

43 

vV 

12 

"Evaluation  of  Liquid  Dynamic  Loads  in  Slack 
Cargo  Tanks" 

45 

13 

"Computer  Simulation  of  Hull  Dynamic  Response" 

48 

*i  A< 

Ji' 

•* 

14 

"Hull  Structural  Damping  Data" 

50 

v*f 

r ♦. 

15 

"Ultimate  Strength  of  Midship  Section" 

52 

v'-*'. 
»•  • 

\i 

16 

"Internal  Corrosion  and  Coating  Application 
Study" 

54 

»'./r 

17 

"Statistical  Load  History  for  Ice  Breaking 
Vessels" 

56 

.'X, 

18 

"Effect  of  Slamming  and  Whipping  on  Midship 
Bending  Stresses" 

58 

19 

"Design  Method  for  End  Sections  of  Ships" 

60 
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Fatigue 


® Material  Flaws 
“ Tank  Loads 

“ Elastic  - Plastic  Analyses 
of  Main  Hull  G i rder 
* Wastage 

The  various  types  of  research  may  consider  structural  casualties 
from  a macroscopic  or  microscopic  viewpoint.  In  a macroscopic  analysis, 
individual  structural  phenomena  are  not  generally  considered,  but  rather, 
the  overall  outcome  of  the  failure  is  of  importance.  For  instance,  if  it 
is  desired  to  identify  the  frequency  of  occurrence  of  collisions  and  ground- 
ings, the  only  required  data  besides  the  vessel  particulars  is  whether  or  not 
the  collision  or  grounding  occurred.  On  the  other  hand,  if  it  is  desired  to 
identify  the  types  of  structural  failures  during  a collision,  a detailed  des- 
cription of  the  damage  will  be  needed.  The  latter  consideration  is  micro- 
scopic. 

5.3.2  Microscopic  Structural  Phenomena 

In  the  context  of  this  study,  microscopic  structural  phenom-  { 

i 

ena  are  to  mean  specific  types  of  structural  failure  and  deformation.  A 
sample  list  of  such  phenomena  is  given  in  Section  A.l. 

In  order  to  use  structural  casualty  data  to  predict  the 
cost  effectiveness  of  research  programs  concerned  with  such  phenomena,  de- 
tailed data  similar  to  that  noted  in  Section  U would  have  to  be  available. 
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5.3*3  Macroscopic  Structural  Phenomena 


In  some  cases  research  may  not  be  concerned  with  microscopic 
structural  phenomena,  but  instead  a general  analysis  of  the  nature  and  cir- 
cumstances of  the  structural  casualty.  Data  necessary  to  describe  a casualty 
by  such  macroscopic  phenomena  could  be  much  less  detailed  than  that  needed  for 
microscopic  phenomena. 

As  an  example  of  macroscopic  data,  consider  the  damage  survey 
analysis  data  (See  Appendix  A)  of  the  U.S.  Salvage  Association: 

® A vessel  is  divided  into  100  parts,  listed  alpha- 
betically, and  termed  affected  elements. 

® Vessels  are  divided  into  17  types,  with  most  of  these 
types  further  subdivided  into  deadweight  categories. 

® The  world  is  divided  into  880  geographical  areas. 

® Casualty  causes  are  comprised  of  fortuitous  events. 

® The  repair  costs  for  the  repair  of  the  three  most 

costly  affected  elements  are  gathered,  as  well  as  the 
total  cost  of  repairs. 

° The  time  to  carry  out  repairs  for  each  of  the  three  most- 
costly-to-repai r affected  elements  is  recorded,  as  well 
as  the  total  time  for  all  repairs. 

® The  status  of  repairs  is  recorded,  i.e.  repairs  carried  out, 
deferred,  partly  carried  out,  etc. 
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5.4  Concl usions 

Depending  on  the  type  of  research  to  be  cons i dered, the 
data  required  for  establishing  priorities  can  be  quite  varied  in  detail. 

In  general,  if  microscopic  structural  phenomena  or  charac- 
teristics are  to  be  considered  the  data  must  be  of  a form  that  can  be  used 
in  analytical  techniques  and  must  provide  enough  description  for  the 
analyzer  to  distinguish  the  exact  phenomena  present.  For  macroscopic 
studies  a more  general  description  of  the  casualty  should  be  adequate. 
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6.  DATA  FOR  RESEARCH  AND  DESIGN 


6. 1 Introduct ion 

The  previous  section  has  discussed  the  type  of  data  that  is  needod 
to  assign  priorities  to  research  projects.  In  addition,  the  data  avail- 
able to  the  researchers  to  aid  them  in  developing  new  techniques  and 
analyses  must  be  considered,  since  without  this  data  the  projects  may  fall 
far  short  of  being  a success. 

For  example,  in  the  course  of  performing  the  work  on  Minor  Tanker 
Collisions  (6),  it  was  found  that  the  structural  casualty  data  available 
through  the  USCG,  individual  owners'  files  and  U.S.  Salvage,  did  not  give 
sufficient  detail  of  damage  for  determining  all  the  structural  modes  of 
failure  and  for  comparing  theoretical  structural  deformations  and  failures 
to  actual  occurrences.  There  was  enough  information  to  indicate  that  tanker 
collisions  were  frequent  and  costly  however.  The  result  was  that  the  USCG, 
MRsS,  and  USS  were  forced  to  conduct  special  damage  surveys  (7)  expressly 
for  the  purpose  of  determining  all  the  structural  modes  of  failure  present 
and  for  comparing  theory  to  actuality.  The  surveys  were  extremely  bene- 

ficial to  the  study. 

Reference  (8)  mentions  some  important  points  with  respect  to  the  sub- 
ject of  failure  data  for  design.  The  comments  stated  therein  are  particularly 
enlightening  since  the  members  of  the  committee  making  these  comments  repre- 
sented designers,  classification  societies,  shipbuilders,  professors  and  others 
from  the  field.  Figure  6-1  is  a copy  of  a page  from  Reference  8.  "Recom- 
mendations for  Future  Research"  makes  it  obvious  that  the  authors  feel  that  a 
much  more  detailed  description  of  the  damage  than  is  currently  recorded  is 
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Figure  6-1:  From;  "F.ibr icat ion  Factors  Affecting  Structural  Capability 

of  Ships  and  Other  Marine  Structures,"  6th  Interna- 
tional Ship  Structures  Congress,  Report  of  Comriittee 

III. 3.  1976. 


but  recently  a considerable  research  is  Roing  on  in  cooperation  between 
the  main  Swedish  Yards  and  the  government  in  order  to  establish  a sound 
theoretical  background  in  support  of  the  Quality  Standards. 

In  Germany  a "Code  on  Shipbuilding  Practice"  has  been  prepared  by 
German  Association  of  Shipbuilders  in  1974  {6}  which  covers  the  most  im- 
portant phases  of  shipyard  work.  In  the  compilaticn  of  this  Report  it  has 
been  considered  necessary  to  prepare  a comparison  table  of  the  Japaneses 
Swedish,  German  and  U.S.A.  Codes  in  order  to  highlight  the  diferrences 
betv'een  then:  see  "Appendix  A ".  It  is  the  firm  belief  of  this  Committee 
that  as  theoretical  and  experimental  research  progress  the  differences 
between  the  codes  should  become  smaller. 

8.  RECOMMENDATIONS  FOR  FUTURE  RESEARCH 

As  previously  mentioned  in  the  introduction  it  is  only  lately  that 
shipbuilding  industry  has  become  aware  of  the  importance  of  imperfecti- 
ons in  the  ship  structure  and  has  started  work  with  the  objective  of  es- 
tablishing a relationship  between  a certain  def ect-whether  design  or  fa- 
brication - and  the  strength  of  the  Structure.  The  formation  of  this 
Committee  is  probably  the  best  indication  of  this  need. 

A considerable  amount  of  work  has  still  to  be  done  in  collecting  stati- 
stical data  on: 

1)  The  deformation  of  main  and  secondary  structural  members  du- 
ring various  loading  conditions. 

2)  The  misalignment  of  main  and  secondary  members  such  as  shell 
plates,  frames,  floors,  girders,  brackets  etc. 

3)  The  damages  of  ships  in  service,  their  location,  size,  type, 
environmental  conditions,  propagation  characteristics  etc. 

To  this  effect  the  assistance  of  the  Classification  Societies  in 
cooperation  with  Shipyards  and  Owners  is  absolutely  necessary. 

A comprehensive  Damage  Recording  System  should  be  established  by  which 
Classification  surveyors  should  be  able  to  record  all  particulars  of 
damages . 

Damages  statistics  should  cover  a wider  spectrum  then  presently  forese- 
en by  most  Classifications.  At  present  only  damages  of  an  unusual  nature 
or  severe  enough  to  require  renual  of  structural  members  are  Included  in 
the  Technical  File. 

A much  more  detailed  description  of  the  damage  including  a small  sketch 
with  dimensions  and  geometry  of  the  adjoining  area  would  be  desirable  if 
accurate  evaluation  of  the  damage  is  to  be  made.  To  avoid  loss  of  time 
standard  typical  sketches  can  be  prepared  for  most  parts  of  the  structu- 
re. 

A file  and  retrieval  system  should  be  operated  by  each  Society  in  order 
to  produce  the  necessary  compilation  of  information.  UTiat  is  mere  impor- 
t.ant  Is  that  all  parties  concerned,  mainly  Classification  Societies  Ship- 
owners and  Shiprepairs  to  take  a more  liberal  view  of  the  subject  and  re- 
lease this  valuable  information  for  the  benefit  of  all  concerned. 


Future  Research  is  recommendation  the  following  areas: 


needed  to  perform  an  accurate  evaluation  of  casualties.  In  another  sec- 
tion they  point  out  that  many  damages  are  recorded  under  “heavy  weather 
damage"  for  convenience,  and  only  very  detailed  reports  would  allow  scienti- 
fic investigators  to  determine  the  true  causes.  They  also  state;  “Infor- 
mation from  damage  reports  is  seldomly  sufficient  in  detail  and  reliable 
enough  to  allow  for  evaluation  of  fa i 1 ures ^ ^ 

The  specific  type  of  data  that  is  needed  is  that  which  has  been 
discussed  in  Section  ^ and  under  microscopic  data  in  Section  5.  An  example 
of  conclusions  that  can  be  drawn  from  analyzing  such  data  is  given  in 
Figure  6-2  which  has  been  reproduced  from  Reference  7. 

For  purposes  of  comparison  it  is  of  interest  to  compare  Figure  6-2 
to  the  example  of  macroscopic  data  given  in  Section  5.3.3. 


(I) 

Reference  8,  III. 3"^ 


6-3 


Figure  6-2:  Conclusions  from;  "Tanker  Structurai  Analysis 

for  Minor  Collisions  - Collision  Inspection 
Reports  (7)” 

Analyses  of  the  results  of  the  six  ships'  collision  inspection  cases 
have  brought  forth  the  following  generalized  conclusions: 

(1)  The  bow  of  the  striking  ship  distorts  significantly  only  if 

it  encounters  relatively  stiff  horizontal  resistance  at  a deck  or  bilge. 

(2)  The  longitudinal  extent  of  damage  is  the  same  for  the  deck,  shell 
plate,  and  all  damaged  longitudinals. 

(3)  The  energy  absorption  capacity  of  a longitudinally  framed  ship 
is  generally  greater  than  that  of  a comparable  transversely  framed  ship. 

{U)  The  longitudinal  extent  of  damage  is  likely  to  be  restricted 
between  the  transverse  bulkheads  and/or  strong  v;eb  frames. 

(5)  The  deck  and  bilge  area  are  "hard  points"  in  resisting  side 
incursion  unless  the  striking  bow  directly  bears  against  them. 

(6)  The  relative  location  of  strike  to  the  transverse  bulkhead 
has  a significant  effect  on  energy  absorption. 

(7)  For  a longitudinally  stiffened  hull,  the  collision  energy  is 
primarily  absorbed  by  membrane  tension  in  the  side  shell  plate  and 
longitudinal  stiffeners. 

(8)  For  a double-skin  struck  ship,  web  plates  arc  more  effective 
than  web  trusses  for  causing  the  two  skins  to  distort  in  unison. 

(9)  in  an  oblique  collision,  the  angle  of  collision  remains  constant 
throughout  the  collision. 

(10)  For  oblique  collisions,  plastic  membrane- ten s i on  strains  occur 
in  the  portion  of  hull  behind  the  strike. 

(11)  The  damaged  deck  forms  a series  of  small-pitch  accordion  folds 
extending  in  the  I orig  i tud  ina  I direction. 


7.  EXISTING  DAMAGE  RECORDS  - DESCRIPTION  AND  EVALUATION 


7.1  Int  roduct ion 

The  purpose  of  this  section  is  to  identify  and  evaluate  sources 
of  casualty  data.  The  evaluations  will  be  based  on  the  possible  use  of  the 
data  in  setting  priorities  for  research  studies  and  for  possible  use  in  re- 
search and  design. 

Various  organizations  have  been  accumulating  casualty  data  for 
many  years.  In  most  cases  this  data  has  been  for  purposes  other  than  structural 
analysis;  predominantly  for  litigation  and  law  enforcement  purposes. 

7.2  Identification  of  Data  Sources 

The  following  list  of  structural  casualty  data  sources  has  been  iden- 
tified: 

^ U.S.  Navy  CASREPT  System 

° United  States  Coast  Guard  Structural 
Failure  Reports,  Form  CG-2752 

® USCG  Vessel  Casualty  Reports, 

Form  CG-2692 

® United  States  Salvage  Association 
° The  Salvage  Association  of  London 
° Tanker  Advisory  Center 
“ American  Bureau  of  Shipping 
® Maritime  Administration 
' Military  Sealift  Command 
® Lloyd's  Register  of  Shipping 
“ Lloyd's  List 
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® Marine  Management  Systems,  Inc. 

” Liverpool  Underwriters'  Association 
® Ship  Owners 

7. 3 Evaluation  of  Data  Sources 
7.3.1  Introduct ion 

A brief  evaluation  of  each  identified  structural  casualty 
data  source  is  given  below.  The  evaluation  is  based  on  the  possible  use 
of  the  data  in  establishing  priorities  for  research  studies  and  for  pos- 
sible use  in  research  and  design. 

The  specific  data  needed  for  establishing  priorities  for  re- 
search studies  has  been  described  in  section  5-  The  specific  data  required 
for  use  by  researchers  and  designers  has  been  described  in  section  6. 

Appendix  A contains  a more  detailed  description  of  the  data 
sources,  and  in  some  cases,  a sample  of  the  data.  Appendix  C contains  a 
list  of  organ i zat ions/i nd i vidua  1 s that  were  contacted. 


7.3.2  U.S.  NAVY  CASREPT  SYSTEM 


Generally,  only  equipment  failures  are  reported,  this  being  the 
original  intent.  Some  structural  casualty  data  exists  for  collisions  and 
groundings.  Damage  reports  are  received  from  all  vessels  in  the  active 
fleet. 

Data  from  this  source  v/ould  only  be  available  through  government 
channels  and  then  only  if  it  were  unclassified. 

Since  the  data  is  mainly  for  equipment,  for  Navy  ships,  and  diffi- 
cult to  obtain,  this  source  does  not  appear  to  be  significant  for  studies 
of  merchant  ship  structural  casualties. 

7.3.3  UNITED  STATES  COAST  GUARD 

The  USCG  has  data  bases  from  the  following  three  sources: 

® U.S.  Salvage  Data  that  is  sold  to  the  USCG 
® Form  CG-2692  - Report  of  Vessel  Casualty  or  Accident 
® Form  CG-2752  - Report  of  Structural  Failure,  Collision 
Damage  or  Fire  Damage  to  Inspected  Vessel 

The  U.S.  Salvage  Data  is  described  in  Section  7.3.4.  The  USCG 
does  not  intend  to  make  that  data  publicly  available. 

The  largest  data  base  appears  to  be  form  CG-2692.  This  form  in- 
cludes damage  cost,  but  vessel  lay-up  time  is  not  noted.  The  present  col- 
lection rate  of  these  forms  is  5000  per  year.  Some  of  the  more  serious 
casualties  have  been  investigated  by  U.S.  Coast  Guard  Marine  Board  of  In- 
vestigation. In  such  cases  more  detailed  information  may  be  available. 
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Enough  data  should  exist  to  evaluate  the  cost  effectiveness  of  macro- 
scopic research  projects.  The  Marine  Board  investigations  may  provide 
some  data  for  microscopic  research  projects,  research  and  design. 

Form  CG-2752  appears  to  be  less  valuable  than  CG-2692  since 
there  are  fewer  in  number  and  many  details,  including  cost  of  repair, 
are  not  recorded.  Ideally,  (as  intended)  this  form  should  include  very 
detailed  descriptions  of  the  damage  including  photos  and  sketches,  but 
this  is  generally  not  the  case. 

7.3.1*  UNITED  STATES  SALVAGE  ASSOCIATION 

The  USSA  data  exists  in  two  forms;  the  detailed  survey  reports  and 
electronic  data  processing  (EDP)  cards.  The  data  for  the  latter  comes  from 
the  former. 

According  to  USSA  the  detailed  reports  are  not  currently  available  to 
the  public.  In  the  future,  such  reports  might  be  made  public  by  removing 
proprietary  information  (Procedure  and  funding  has  not  been  considered  yet.) 
USSA  feels  the  EDP  data  is  currently  available  to  the  public  through  the 
USCG.  The  USCG  does  not  agree. 

The  USSA  data  would  be  adequate  for  the  cost-effectiveness  evalua- 
tion of  macroscopic  research  projects.  Cost  of  repairs  and  lay-up  time 
are  available.  MRtS  had  determined  some  years  ago,  during  the  course  of  per- 
forming the  work  of  Reference  6,  that  the  USSA  detailed  reports  did  not  con- 
tain adequate  information  for  structural  analysis  and  verification  of  re- 
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suits. 


7.3.5  THE  SALVAGE  ASSOCIATION  OF  LONDON 

The  SAL  was  surveyed  by  mail. 

Detailed  reports  of  damage  are  made  of  all  ships  surveyed.  The 
ships  are  mainly  those  on  the  London  Insurance  Market.  Information  Re- 
trieval Cards  are  completed  from  the  data  in  the  detailed  reports. 

SAL  has  indicated  that  their  interests  and  information  in  the  de- 
tailed reports  do  not  include  data  concerned  with  structural  analysis  of 
the  damage.  Cost  of  damage  repair  and  lay-up  time  is  noted. 

No  data  has  been  computerized.  SAL  has  not  indicated  the  size  of 
thei r data  base. 

It  does  appear  that  the  type  of  data  at  SAL  would  be  useful  in  an 
evaluation  of  the  cost-effectiveness  of  macroscopic  research  projects  only. 
The  availability  of  the  ata  is  unknown  (although  SAL  was  asked  they  did  not 
respond) . 

7.3.6  LLOYD’S  LIST 

Lloyd's  List  contains  casualty  data  on  marine,  non-marine  and  avia- 
tion casualties.  The  sources  of  data  include  news  services,  classification 
societies,  and  insurance  company  representatives. 

Shipyards  make  use  of  Lloyd's  List  to  identify  possible  repair  work. 

The  amount  of  detail  in  the  damage  descriptions  varies  but  it  is 
always  brief.  Costs  of  repair  and  lay-up  time  are  not  noted  since  casual- 
ties are  reported  shortly  after  they  occur  and  before  estimates  of  damage 
have  been  made.  The  data  is  available  to  the  public. 
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It  appears  the  more  complete  Lloyd's  List  reports  could  be  used 
as  a data  base  to  perform  studies  on  the  cost  effectiveness  of  macro- 
scopic research  studies  if  damage  cost  and  lay-up  time  could  be  estimated. 

7.3.7  AMERICAN  BUREAU  OF  SHIPPING 

Since  19&5  the  ABS  has  been  collecting  casualty  data  on  ABS-classed 
vessels.  Data  is  available  on  about  9,000  ships. 

The  detailed  reports  are  proprietary  and  do  not  contain  enough  in- 
formation for  structural  analysis.  In  addition  they  do  not  contain  the 
cost  of  damage  and  lay-up  time  data.  A computerized  form  of  data  includes 
a short  abstract  of  the  casualty. 

The  ABS  data  should  be  of  use  for  the  evaluation  of  cost-effective- 
ness of  macroscopic  research  programs  if  cost  and  lay-up  time  data  can  be 
estimated. 

7.3.8  LLOYD'S  REGISTER  OF  SHIPPING 

Lloyd's  data  and  its  availability  appear  to  be  similar  to  ABS. 

Lloyd's  claims  to  have  a larger  data  base  than  ABS.  The  number  of 
new  reports  per  annum  is  claimed  to  be  ^*0,000. 

Without  having  seen  the  detailed  reports  or  having  spoken  to  some- 
one who  is  intimately  familiar  with  the  detailed  hull  structure  reports, 
it  is  assumed  the  same  kind  of  data  exists  as  in  ABS  reports. 
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7.3.9  TANKER  ADVISORY  CENTER 


Data  is  limited  to  petroleum  product  carriers.  Data  is  taken  from 
Lloyd's  List.  Data  can  be  purchased. 

Because  of  its  limited  nature  the  data  is  not  particularly  useful 
for  the  purposes  considered  herein. 

7.3. 10  MARINE  MANAGEMENT  SYSTEMS.  INC. 

This  organization  gets  its  data  from  the  Tanker  Advisory  Center 
and  consequently  the  same  applies. 

7.3.11  LIVERPOOL  UNDERWRITER'S  ASSOCIATION 

Although  samples  were  not  obtained,  Reference  9 implies  that  the 
data  is  of  the  macroscopic  type  since,  for  the  ships  listed  therein,  the 
’ocation  of  damage  (collision)  on  the  ship  was  generally  not  noted. 

7.3.12  MARITIME  ADMINISTRATION 

Detailed  information  on  this  data  was  not  obtained  since  Reference  1 
indicated  it  is  of  a limited  nature. 

7.3.13  MILITARY  SEALIFT  COMMAND 

Detailed  information  on  this  data  was  not  obtained  since  Reference  I 
indicated  it  is  of  a limited  nature. 
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8.  AVAILABLE  DATA  ANALYSIS  SYSTEMS 


8. 1 Introduction 

In  order  to  assess  available  and  future  structural  casualty  reports 
to  establish  research  program  priorities,  data  analysis  systems  are  neces- 
sary. The  purpose  of  this  section  is  to  describe  and  evaluate  both  existing 
methods  and  those  under  development. 

8.2  List  of  Data  Analysis  Systems 

Those  computer  data  analysis  systems  existing  or  under  development 
that  have  been  identified  in  this  study  are  as  follows; 

U.S.  Salvage  Association  (existing) 

. U.S.  Coast  Guard  (existing) 

. U.S.C.G.  by  Battelle  Memorial  Institute  (under  development) 

. ABS  ABSIRS  (existing) 

. Lloyd's  Register  of  Shipping  (existing) 

8. 3 Evaluation  of  Data  Analysis  Systems 

8.3.1  Introduction 

Below  a brief  evaluation  of  each  identified  computer  data 
analysis  system  is  given. 

Appendix  B contains  a more  detailed  description  of  the  data 
analysis  systems.  Appendix  C contains  a list  of  organ i zat ions/ i nd i vidua  1 s 
that  were  contacted. 

8.3.2  U.S.  Salvage  Association 

The  computer  program  developed  uses  the  USSA  punch  card  data 


(see  Section  7)  as  the  source.  The  program  considers  various  variables  for 
retrieving  the  data,  such  as;  alleged  cause,  affected  elements,  type  of  vessel. 


etc.  The  specific  output  can  include  individual  and  average  repair 
costs  per  vessel:  and  individual  and  average  time  for  repair  for 
specific  affected  elements,  by  casualty,  by  cause  or  by  type  of  vessel. 

The  program  or  output  is  not  available  to  the  public  in  any 
form.  USSA  has  not  made  use  of  the  program  yet  (although  they  have  made 
a few  sample  runs  as  described  in  Appendix  B) , but  have  requests  from 
the  American  Hull  Insurance  Syndicate. 

Structurally  affected  elements  are  described  only  as  floors, 
framing,  plating,  and  shafting,  for  example.  The  program  seems  applicable 
for  analyzing  some  macroscopic  research  projects. 

8.3- 2  U.S.  Coast  Guard 

A computer  program  that  uses  data  from  form  CG-2692 
has  been  in  existence  since  1963. 

This  program  appears  to  manipulate  data  in  a way  similar 
to  the  USSA  program.  The  data  coded  seems  to  be  slanted  more  towards  regu 
lating  and  litigation  than  the  USSA  data  however,  and  consequently  very 
few  purely  structural  aspects  are  considered. 

Estimated  damage  cost  is  coded. 

This  existing  program  seems  applicable  for  analyzing 
some  macroscopic  research  projects. 

8.3- 3  U.S.  Coast  Guard  - Battel le  Memorial  Institute 

The  Battel le  computer  program  has  not  yet  been  developed. 
The  basic  characteristics  have  been  outlined,  however. 
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Although  the  program  should  have  significantly  more  entries 
with  respect  to  structures  than  the  USCG  program  described  in  Section 


8,3.2,  it  may  not  consider  the  type  of  data  required  in  microscopic 
studies.  Further,  when  the  program  is  first  put  into  use,  it  will  have 
to  rely  on  the  existing  data  base  which  does  not  contain  extensive 
microscopic  data  (a  new  data  collection  form  is  to  be  developed  in  con- 
junction with  the  program). 

The  program  should  be  useful  for  analyzing  at  least  macroscopic 
research  projects. 

8.3.^  American  Bureau  of  Shipping 

The  ABSIRS  data  analysis  system  in  conjunction  with  the  Hull 
Technical  Note  data  file  indicates  a possibility  of  being  useful  for  evaluating 
macroscopic  research  program  priorities.  It  is  a modified  version  of  the  IBM 
General  Information  System  Computer  program. 

The  structural  items  considered  appear  to  be  more  extensive 
and  detailed  than  those  in  the  USCG  program  or  USSA  program.  Cost  data  out- 
put is  not  available. 

A previous  user  has  indicated  the  program  requires  extensive 
user  interface  and  considerable  funds. 

<* 

8.3.5  Lloyd's  Register  of  Shipping 

Appears  to  be  similar  to  ABS  but  with  a larger  data  base, 

' f ' 


I 


8-3 


9.  GENERAL  DATA  COLLECTION  AND  ANALYSIS 


The  type  of  data  that  is  currently  collected  and  analyzed  should 
be  adequate  to  evaluate  macroscopic  research  projects. 

The  type  of  data  necessary  for  evaluating  microscopic  research 
projects  and  aiding  researchers  have  been  described  in  Sections  5 
and  6 respectively. 

In  the  future,  if  the  desire  to  collect  data  suitable  for  the 
analysis  of  microscopic  research  projects  and  for  aiding  researchers 
should  develop,  the  information  described  in  Sections  5 and  6 should  be 
col  1 ected. 
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10.  CONCLUSIONS 


• A format  for  a formal  reliability  analysis  of  the 

ship  from  the  standpoint  of  its  capability  to  perform 
its  mission  at  minimum  repair  costs  has  been  presented. 

It  is  based  on  work  done  in  the  electronics  and  flight 
vehicle  propulsion  systems  fields. 

° The  type  of  casualty  data  necessary  for  establishing 
research  project  priorities  has  been  identified.  It  is 
either  of  the  macroscopic  or  microscopic  type.  Micro- 
scopic data  is  associated  with  the  detailed  description 
of  specific  types  of  structural  failure  and  deformation 
while  macroscopic  data  is  concerned  with  the  description 
of  the  general  nature  and  circumstances  of  the  overall 
structural  casualty. 

° Data  necessary  in  aiding  researchers  in  developing  new 
techniques  and  analyses  has  been  identified. 

° Existing  casualty  damage  records  have  been  identified  and 
evaluated.  All  of  the  data  appears  useful  for  establishing 
priorities  of  macroscopic  research  projects  only.  It  does 
not  appear  useful  for  microscopic  research  projects  and  as 
an  aid  in  developing  new  techniques  and  analyses.  Most 
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data  bases  are  not  publicly  available.  Some  of  these  can 
be  utilized  for  a fee. 

° ■ The  USCG  data  form  CG-2692  appears  to  be  the  most  useful  and 
extensive  publicly  available  data  base.  The  cost  data  represent 
the  repair  cost  of  casualties  only  and  not  the  lost  revenues  due 
to  the  ship  being  out  of  service.  Of  course,  the  latter  can  be 
estimated.  Further,  the  USCG  data  are  for  U.S.  flag  ships  only. 

° Existing  data  analysis  systems  have  been  identified  and  evalu- 
ated. All  systems  are  for  manipulating  data  useful  for  macro- 
scopic research  projects.  Most  systems  are  not  publicly  avail- 
able. Most  of  those  that  are  not  available  can  be  utilized  for 
a fee. 

“ The  USCG  computer  data  analysis  system  (which  utilizes  data  from 
form  CG-2692  as  a data  base)  appears  to  be  the  most  useful  public- 
ly available  system. 

® Presently,  it  appears  that  a study  in  establishing  research  pro- 
ject priorities  would  only  be  substant ia 1 1 y successful  for  macro- 
scopic research  projects.  Perhaps  a detailed  evaluation  of  many 
CG-2692  reports  and  associated  Marine  Board  of  Investigation 
reports (when  developed)  and  others  would  turn  up  enough  informa- 
tion to  make  some  decisions  on  microscopic  research  projects; 
however,  this  is  not  obvious. 
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II.  RECOMMENDATIONS 


11.1  I ntroduct ion 

The  recormendat ions  for  future  work  based  on  the  present  study 
are  divided  into  short-term  and  long-term  categories.  The  reason  behind 
such  a division  is  that  data  presently  available  appears  to  be  primarily 
applicable  to  studies  concerned  with  macroscopic  aspects  of  casualties. 

To  address  the  microscopic  aspects,  new,  more  comprehensive  data  would  have 
to  be  collected  over  a significant  period  of  time. 

11.2  Short-Term  Recommendations 

a.  Initiate  a research  project  to  develop  a procedure  for  evaluating 
the  cost-effectiveness  of  macroscopic  research  projects.  The  project  should: 

“ Make  use  of  the  existing  USCG  data  bases  (collected  and 
computer)  and  data  analysis  program. 

“ Review  the  collected  data  base  in  detail  to  determine 
additional  potential  over  that  indicated  by  the  exist- 
ing data  analysis  computer  program  (whose  data  base  is 
a subset  of  the  collected  data). 

“ Incorporate  those  changes  in  the  data  analysis  program 
necessary  to  utilize  the  greater  potential  of  the  col- 
lected data  that  would  require,  at  most,  a modest  over- 
haul of  the  program. 

“ Develop  the  needed  computer  data  base  for  the  overhauled 
program  from  the  existing  collected  data  base. 
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° Develop  a procedure  to  evaluate  the  total  damage 
cost  including:  cost  of  repair,  off  charter  losses, 

expenses  while  laid-up.  Incorporate  the  procedures  or 
results  in  the  data  analysis  program. 

" Perform  research  program  cost-effectiveness  studies. 

b.  Interface  with  USCG-Battelle  Memorial  Institute  to  assure  that 
provisions  are  made  in  both  the  data  collection  scheme  and  data  analysis 
computer  program  to  adequately  provide  for  structural  casualty  data  and 
analysis  from  both  a macroscopic  and  microscopic  standpoint. 

c.  Research  to  develop  structural  casualty  data  forms  for  casualty 
inspectors.  These  forms  should  provide  for  collection  of  data  needed  to 
analyze  macroscopic  and  microscopic  research  projects  and  should  provide 
the  detailed  information  that  researchers  require  to  perform  studies. 

11.3  Long-Term  Recommendations 

a.  Collect  the  detailed  data  for  which  forms  are  developed 
under  Sect  ion  I 1 . 2 . c. 

b.  Investigate  further  the  possibilities  of  a central  data 
collection  agency  independent  of  the  various  field  collection  agencies. 

c.  Develop  a computer  analysis  system  to  manipulate  and 
analyze  the  data  of  a. 
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APPENDIX  A 


SAMPLES  OF  RECORDS 


U.S.  NAVY  CASREPT  SYSTEM 


CASREPT  stands  for  Casualty  Reporting  System. 

Method  for  reporting  equipment  failures  and  the  effects  of  these 
failures  on  the  capability  of  the  reporting  unit  to  perform  its 
assigned  mission. 

The  Fleet  Material  Support  Office,  Meehan i csburg , Pennsylvania  is 
the  data  collection  center. 

Reports  are  continuously  submitted  by  the  active  fleet. 

The  data  collected  is  utilized  in  the  production  of  reports  for  use 
by  commands  throughout  the  Navy.  The  reports  are  designed  to  assist 
identifying  problem  equipments. 

There  is  some  structural  casualty  information,  for  example,  on  colli 
and  grounding.  Most  of  the  data  is  for  equipment  however. 

Sample  data  can  only  be  obtained  by  requesting  it  through  NAVSEC. 


i n 


s ion 


U.S.  COAST  GUARD 


“ Data  bases  are  from  the  following  three  sources: 

1.  U.S.  Salvage  Data  that  is  sold  to  the  USCG. 

2.  Form  CG-2&92  - Report  of  Vessel  Casualty  or  Accident 

3.  Form  CG-2752  - Report  of  Structural  Failure,  Collision 
Damage  or  Fire  Damage  to  Inspected  Vessel 

® The  U.S.  Salvage  Data  base  is  discussed  under  that  company. 

The  USCG  does  not  intend  to  make  this  data  available  to  the 
publ i c. 

° CG-2692  is  submitted  by  ship's  Master  or  company  agent  for 

each  casualty  involving  $1500  or  more  damage, to  U.S.  flag 
vessels^ occurring  anywhere  in  the  world.  Along  with  these  form 
reports,  the  CG  sometimes  receives  narrative  reports  for  in- 
clusion in  the  casualty  files. 

“ MR&S  chose  eight  sample  CG-2692  reports  from  a group  of  thirty. 
These  eight  were  either  more  complete  in  themselves  than  the 
others  or  were  supplemented  by  narratives.  Enclosure  (USCG-1) 
includes  a blank  CG-2692  form  and  a summary  of  the  data  con- 
tained in  the  eight  sample  reports  that  were  reviewed. 

° In  the  case  of  some  of  the  more  severe  casualties,  the  USCG 
convenes  Marine  Boards  of  Investigation  to  analyze  the  situa- 
tion in  more  detail.  Extensive  studies  are  usually  performed 
and  reports  written.  These  are  also  available. 
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® The  Coast  Guard  receives  CG-2752  forms  from  0CM(  offices  for 
casualties  that  occur  to  inspected  vessels  in  U.S.  waters. 

MRSS  obtained  three  copies  of  these  reports.  Enclosure 
(USCG-2)  includes  a sample  form  and  a summary  of  the  data  con- 
tained in  the  three  sample  reports  that  were  reviewed. 

® CG-2692  forms  have  been  collected  since  the  end  of  WW  II. 

The  present  collection  rate  of  these  reports  is  5000/year. 

° Present  collection  rate  of  CG-2752  form  is  not  known. 

° Both  the  CG-2692  reports  and  the  CG-2752  reports  can  be  pur- 
chased from  the  U.S.  Coast  Guard. 

* The  CG-2692  forms  have  damage  repair  cost.  Lay-up  time  of  vessel 
is  not  noted. 

® The  data  from  both  forms  CG-2692  and  CG-2752  could  be  useful  for 
determining  the  cost  effectiveness  of  macroscopic  research  pro- 
grams. Its  value  for  microscopic  programs  and  as  a data  base  for 
researchers  and  designers  is  limited. 

° Some  Marine  Board  of  Investigation  Reports  may  contain  some  micro- 
scopic data. 
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ENCLOSURE  (USCG-I) 


CG-2692  Report  of  Vessel  Casualty  or  Accident  and  Marine  Inspection 
Investigating  Officer's  Cover  Letter  Plus  Narratives 

I.  Particulars  of  Vessel  (nxjstly  facts  available  from  the  ABS  Record) 

For  all  8 vessels  covered  in  the  5 casualty  reports,  this  section 
was  nearly  complete.  1 official  number  was  omitted,  1 answer  for  (II)  radio 
equipment  was  omitted,  and  I set  of  answers  for  (13a),  (13b),  (lAb),  (Il*c), 
and  (15b)  was  omitted,  each  type  of  omission  occurring  on  different  forms. 

II.  Particulars  of  Casualty 

Again,  all  8 CG-2692  forms  were  nearly  complete  in  the  items  (17) 
through  (29).  Note  that  (28),  loss/damage,  was  answered  in  all  cases,  but  in 
the  DIAMANTIS  PATERAS  collision  with  the  pier  (File  52599),  the  estimate  for 
damage  to  pier  in  this  apparently  minor  col  I ion  was  $^00,000. 

(30)  "Description  of  casualty"  and  (31)  " Damage"  both  leave  large 
spaces  which  are  good  as  encouragement  to  the  person  filling  in  the  form  to 
supply  data  not  covered  by  the  previous  items,  in  narrative  form.  In  the  SS 
JAMES  LYKES  etc.  case  (File  50503)  where  action  against  license  was  taken, 
lengthy  reports  compiled  from  narratives  of  the  involved  personnel  have  been 
attached.  It  is  evident  that  the  data  gatherers  for  these  narratives  are  well 
versed  in  the  procedures  for  describing  the  casualty  circumstances  and  events. 
However,  they  seem  much  less  familiar  with  structural  analysis  techniques  and 
hence  supply  scant  damage  descriptions.  In  the  M/V  TRYM  (File  52600)  collision 
with  a bridge,  the  master  described  the  damage  to  the  vessel  as  a dent  on  the 
starboard  side  in  way  of  the  H\  hold.  In  his  own  report,  appended  to  the  file, 
the  lockmaster  described  the  damage  to  the  bridge  item  by  item,  including  a 
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"bent"  code  for  each  structural  member.  The  best  damage  descriptions 
were  for  the  SANTA  MARIANA  (file  60155)  "Stove  in  #1  Port  sideport,  and 
aft  frame  cf  sideport  opening  bent  in  3 inches."  and  the  barge  GDM  60 
(File  50503)  " starboard  tank  holed  for  full  depth"  by  the  freighter 
JAMES  LYKES.  Neither  of  these  descriptions  provide  sufficient  data  for 
a rigorous  structural  analysis. 

III.  Assistance  and  Recommendations 

In  the  case  of  the  DIAMANTIS  PATERAS  (File  52599)  the  operations 
manager  of  the  shipping  company  recommended  "Greater  turning  space  in  area 
is  needed,"  and  in  the  case  of  the  JAMES  LYKES  (File  50503)  the  master  recom- 
mended "Tugs  should  refrain  from  remaking  tows  in  channel,  attend  radio  net, 
and  communicate  with  traffic." 

Only  one  CG-2692  was  filled  in  by  a CG  inspecting  officer  [ALPHA  0, 
(File  6OI8O)].  The  remaining  forms  were  completed  by  masters,  agents,  or 
attorneys  (for  company). 
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DKPAHTMl-NT  Oh 
TKANbl’OK  VATION 
L'.  S.  COAST  GUAKD 
CG-2(><):  (R.  v.  G'i7t 


REPORT  OF  VESSEL  CASUALTY  OR  ACCIDEMT 


Uiad««t 

M«  M-aU4  } 


IIEPORT*  CONTBOL  trinOL 
MVI-4017 


INSTRUCTIONS 

I An  original  tad  two  coplat  of  thlt  for*  ahall  bo  aubmittod.  3 Thlt  foroi  thould  ba  compUtad  In  lull;  blockt  which  do  not 
without  dtltT.  to  tha  Offlcar  In  Cbarga,  Uarlnt  Intpactloo.  In  apply  to  a particular  ctta  thould  ba  Indicated  at  NA 

wboaa  dlatiict  tha  cttually  occurred,  or  In  wheat  diatrlct  tha  Whora  anawara  are  unknown  or  nooa  they  ^ould  bo  In  U- 

roaaal  flrel  arrlrad  a/ler  aucb  caaually.  catad  at  auch  All  coplaa  ahould  be  algnad 

J,  tf  tha  paraoo  making  the  report  la  a Ucaoaad  officer  on  a raa-  NOTE;  (1)  Report  all  daaiha  and  InJu^M,  which  Ucapacitala 
••I  r«qvLir*d  to  b«  manood  by  tuch  officor,  ho  tuuot  oioko  Iho  ta  o*cooo  of  72  h<Mr«.  on  CG’924E  amalhar  Cf  ooi 

r«|>ort  Lo  and  Us  paraoo  to  tha  propar  Mario#  lotpactor  th#r#  waa  a vaaa#t  ca^jMty 

11  b#caua#  of  diataoc#  it  may  b#  Lncoov#txiaot  for  aucb  an  offl-  (2)  Attach  aeparata  Form  CG-924E  to  thJa 

c#r  to  aubtnit  tha  roport  in  paraoo.  ha  may  aubmit  tha  raquirod  aach  paraor  k^iad  or  Uijurod  and  Incapacltatad  ia 

fiumbar  of  copiaa  by  mall.  Horravar,  to  avoid  dalay  in  iovaati-  aicaaa  of  7a  hour#  aa  a raault  of  tha  vaaaal 

faUooa.  it  la  daaLrad  that  raporta  ba  aubmlttad  ia  paraoft  caaualty  raported  haraio. 


Officer  in  Cbaige.  Marine  loipectlon.  Port  of 


I PARTICULARS  OF  VESSEL 


1 NA*a  or  vtssu  2 orriciat  niaisit  S homi  roar 


5 TYVI  or  VtSStLfFr<..p«««.,(ar..«fc>  6 FaorUL$IOMf5la»edlaaaJ.arcJ  7 CaOI9  TONNACC 


VIA!  tUILT 


4 nationality 


• acotSTCaco  lcmotm  ea  l o a 


t HULL  MATCaiALS 


12  f^aAOAa  coutraic 

C □ '•o 


13  CCRTincATf  or  insflction  iSsuco  at  roar  or 


aADio  couiruCNT 


QTaANjMfT  Qacciivt  Q voice  | 1 ca  (Kmy) 


b;ir  VIS.  aAOAK  orcaATiNC  at  tim£  or  caaualty 
□ □ -0 


\(k)  OATC  ccanriCATc  or  rNsrccrioa  issuco 


14  NAAil  or  MASUA  OR  FCasON  IN  CHAaci  find! cafa  afUcA) 


NAMI  or  F ILOT  (1I  a,  bomrd  ai  (iaia  af  aceJdanO 


ir  NAut  or  omtca(s)  ortaAToais)  oa  Aoinr Ondtesf  mtiicJO 


fbjriue  or  casual  TY(La&aJ  ar  ZONE  OLSCAiFTlON 
aanai 


IV  DAU  or  casualty 


Ir  LOCATION  or  casualty  (Lmnt^d*  mnd  longttud*,  diaianca  and  TiZUff  baartnd  Ziom  chaHad  a6/a<r;  dooA;  ancNoradae  aic.> 


lo;  DATE  or  aiarx  (O  licensed  av  coast  ouaro 

Q rts  Q to 


fblMLOT  staviNS  uNOca  «uTHoair>  or  uctNsr  issued  rr 

r~l  UJCG  □ STATt  □ roaciGN 


. oacaAToaisi  oa  awht 


flPTlUC  or  OAT 

Q OAT  QniOUT  I I Ten.lGHT 


II  PARTICULARS  OP  CASUALTY 


eoOT  or  iATiatCM«r«>McalnaaiaJ  20  auLtt  Of  TMt  tOAO  AaakiCAaLt  Q3  IXI-AMD  OatAT  LAatS  Q]  aituaM  aiTtat 

I I lanatATiONAL  Q oTMta  fspaeiirl 


21  fe^oiD  CASiiAury  occua  aMist  urrOiaaAT:  Qj]  tis 

faiir  TiA  1 AST  roar  o>  oirAaruai 


fell'  tci.  aNiac  aouMO  whin  casual tt  occuaaco 


22  fwl  atATMia  conditions  aMiN  casualTt  occuaato: 

n Q-***  CD  caouot  Q oviacAsr  Q]  roe  Q)  aAia  Q SMoa  Q]  otHca  fspacifyl 


fa;  VISI  tIL  1 T''  (Jd4lm9.yJ»  .11. 

, •!< ; 

IfO  aiNO  OiaiCTION  1 

f4)  roacE  in  knots 

fa;  6USTY 

□ TIS  □ NO 

23  fa; SEA  coMOiTioMi  vhcn 

casual  Tv  OCCuAAIO 

1 fbi  StA  aATCR  TEJ^ 
flf  mwmUmbim) 

fa)Mll»4T  or  SEA 

(d>  direction  or  sea 

C^nEichT  or  satLL 

24  fv**tvai  O'  CAaeo  rspttiir)  fajAArouNT  or  oar  CAaao  fa>  uanwr  or  suia  aiouiD  fdlAMuuNT  or  otca  load 

fLang  lonal  fLarrg  renal  (Long  renal 


2*  fa/oaarr  raaaaao 

26  fe^TTAtS  Of  LIMSAviao  iouipuint  usio  ir  aNT 


/fhicoarr  arr 


faiNo  LIT4S  savio  Binr  sift.  fclunsAviNS  iouiaiau<i  satis- 

SavinO  louirulNT  rACTOaT 


Q TtS  Q]  Nor/f  ne.atnlaln  M 
Itae.  U) 


V 


C»im  PASSIM«CKS  0TMt«f5p»ci/r) 


MUMtl*  ON  DOAtO 


OCAO^MISSING 


mCAAACl  TftT(Dror*f  S dmy) 


28  lyUukJlO  LOSS  DANAfiA  TO  VOUA  VISSIL 
CSTtwAtlO  LOSS  damage  TO’vOU*  CAAGO 


CSTIftlATCO  LOSS  OAMACE  TO  OTNCO  ^ 

(Spm^tty  fftm*!,  dock.  bftdg%.  •»c.J 


?)  NATXjAi  Of  TmE  CASoAlTV  ( C^•cA  on*  99  r*or«  of  Iho  iotlowirtg.  Olv  ponloonf  d«roi(a  M <f«m  JO  > 


COLLISION  VITN  OTHCII  VfltEL(s)  (9p99itr) 


COLLISION  vtrx  fLOATlNC  0*  SuOmEOGCO  OBJECTS 


COLLISION  viTh  rnEO  OBJECTS  (Plmtm,  brIttgmB.  mtc.) 


COLL ISION  «i tm  ICC 


COLLISION  BITM  AIDS  TO  NAVIGATION 


COLLISION  (Othmt) 


CA^LOSiON^rmc  an*«|vfn4  cor#o> 


C KPLOSI  ON /f  I AC  (IfiYolvir%4  vo«««f*a  fuofj 


C XALOS  ION  ‘^f  I AC  f0th9t) 


GAOUNDING 


fOUNOCA  (Sinking) 


CAASlEiNG  •ITm'IoT  sinking 


fLOOOING  SAA^ING  f TC  niTNOUT  SINKING 


HEAVY  •IAThEA  OAAIAGE 


CAAGO  damage  (No  vaaaal  dm^mgm) 


WATCAlAt  fAILUAC  fVaaa*/  •if\j€tV9k) 


MATfaiAL  fAiLUAC  ( Bnginoofing  mochinkfr.  tf*cJutHng  mmin 
pmpvl mtof*.  «uKl/fArl«A.  OoJfarA.  Ar«poratOfA,  dkck  M«eJUN«rx, 
•facirlcaJ.  aic.J 


riAC  rS'AAAA/*#  almcfura  or  o^/pmoNfJ 


ailuac 


CAALOSiOM  fBellor  mnd  •••oclAiAd  pmrik) 


casualty  NOT  NAMED  ABOVE 


CkalOSIOn  fProoouro  roaoofo  m\d  ccmpro^tod  gko  efllndork) 


SO  OCSCAiATiQN  Of  casualty  ffivanlA  kf*d  cfretAof«ne«A  (koding  to  Ckkuollp  ond  proAonl  h^ovi  if  occurrotf.  . 4ff«cil  dJogft 
oNkktk,  U 9*kKkkkorT) 


•om  kf*d 


Si  damage  (Olkk  BHof  4«nor«f  dkktrlpito9%  ond  ktolo  U vooooi  Ik  m tolol  took.) 


III  ASSISTANCE  AND  RECOMMENDATIONS 

32  *OTO  T«»h»MITTTO  #T  Y(X)»  vH>tL  : [^]  YtS  Q]  NO 

33(a)  aiiijraNCt  aiNOtaco  iy  «y«tion>  uo  vtsstkSC/nc/uda  Caati 

(B>  OTNEA  assistance  AENOEAEO 

(kford  ond  klhk9  kiktionk  ond  wkkkkJk) 

34  aiccMiCNoaTioMt  roa  con*(Ctiyi  i>y(Ty  MtaaviMi  aiariNCNT  to 

aaulavanU 

this  casualty  (tf\cludk  koptonmilon  ot  tmkmilktmokofT  tHkOOktng 

TITVC 


SI  OMATUAC 


ENCLOSURE  (USCG-2) 


CG-2752  Report  of  Structural  Failure,  Collision  Damage, 
or  Fire  Damage  to  Inspected  Vessel 

Note:  under  "Instructions,"  in  fine  print.  Loading  Plan  and/or  other 

data  to  indicate longi tudinal  and  vertical  distribution  of  cargo  and 
tankage  are  requested. 

I.  Description  of  Vessel  (mostly  facts  available  from  the  ABS  Record) 

For  all  3 reports,  this  section  was  complete. 

II.  Circumstances  Surrounding  Casualty 

Since  all  3 reports  were  for  "Structural  Failure",  the  reporters 
filled  in  this  section  mostly  with  "N/A"  or  but  it  is  evident  that 

they  paid  attention  to  this  section. 

III.  Structural  Failure 

The  box  for  class  of  fracture  is  coded;  1 - Ship  broke  or  is  in 
imminent  danger  of  breaking.  2-  Crack  in  main  structure  poses  threat  of 
leading  to  type  1 failure.  3 - A1 1 other  damages  to  structure. 

Note  that  "fractures  or  buckles"  within  the  forward  1/6  length  are 

not  called  for  For  damages  or  failures  elsewhere,  the  directions  request 

location  of  failure,  general  history  and  contributing  factors,  and  extent 

of  damages  to  frames,  hull  plates,  and  decks.  Since  the  forms  are  filled 
out  by  the  cognizant  OCMI,  more  uniformity  of  report  completeness  appears 
here  than  in  CG-2692.  However,  individual's  familiarity  with  structural 
analysis  techniques  vary,  hence  types  of  details  are  likely  to  vary  greatly 
from  reporter  to  reporter. 
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Two  different  reports  are  appended  to  show  a relatively 
useful  description  versus  a not  so  useful  description.  Note 
that  the  CHERRY  VALLEY  report  cited  the  problem,  included  a builder's 
detail  drawing  reference,  gave  specific  locations  of  fracture  observa- 
tions, diagnosed  the  problem,  and  wrapped  up  the  narrative  by  des- 
cribing a remedy  that  worked  and  will  be  required. 

IV.  Collision  Resulting  in  Structural  Damage 

Note  that  data  are  requested  on  1 y "when  a collision  results  in 
the  structure  of  the  vessel  being  HOLED."  Thus,  dents,  no  matter  how 
large,  are  liable  to  be  ignored  by  the  OCMI  when  e reports  casualties. 
Some  specific  dimensional  information  is  itemized  for  holes. 

V.  Fire/Explosion 

Little  specific  information  is  requested.  The  extent  of  completeness 
is  left  to  the  discretion  of  the  report  filer. 

Unfortunately,  collision  and  fire/explosion  cases  were  not  sampled, 
so  there  remains  some  question  of  how  OCMI's  perform  data  collection  for 
these  cases. 

VI.  Disposition  of  Vessel 

Can  range  from  general  statement  of  repairs  made  to  structural  mem- 
bers to  specific  orders  of  how  to  perform  the  repairs. 
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!<Y  PEPAKTVKNT 
COAS'i'GUARD 
I CG-1152  (Kfv  2-62) 


REPORT  OF  STRUCTURAL  FAILURE,  COLLISION  DAMAGE 
OR  FIRE  DAMAGE  TO  INSPECTED  VESSEL 


INSTRUCTIONS 


HEPOKTS  CONTROL  SYMHOl,  | 

I Mvi«.,:4 


1.  Officers-ln-Ch«rRe.  Mirine  Inspection,  shell  subrrut  thus 
report  direct  to  the  Ccrr.r.snCanl  %ith  a copy  to  the  appro- 
priate District  Co3irrander  ^ner.ever  an  inspected  vessel 
of  over  500  i^roas  tons  sutlers  a class  1 or  ^ structural 
failure,  is  holed  Ln  collision  A-ith  another  vessel  or  oo- 
Ject,  or  is  dacnSkted  as  a result  oi  (ire  or  explosion  Fora 
CG-2752A  shouid  be  used  to  report  equipment  failures  on 
inspected  vessels 


PPOMi 

Offlcer-ln-Charge.  V 

[arine  Inspection. 

2 Complete  Sections  I.  II  and  VI  on  all  reports  as  well  as  ap- 
propriate casualty  seclion(s)  To  eliminate  presumption  o( 
oversii^ht  enter  "NA"  under  items  which  are  not  applicable 
and  Indicate  as  UNKNOWN  or  NONE  items  which  these 
terms  describe  Where  exact  or  actual  information  la  not 
available,  enter  estimate  and  label  *EST* 

3.  Attach  Loading  Plan  and  or  other  data  to  indicate  longi- 
tudinal and  vertical  distribution  of  cargo  and  taruage. 


TO»  Commandant  (MMT) 
VI  Ai  Commandant  (MVT) 


RES.  L.CHGTH 


maritime  a n.  O ESI  O n ('.Vons, 

Litmrty.  C-i,  7-2.  *rc.i 


I HULL  NUMBER 
I (Duild9r*m) 


I o A T e coiM 

PLETEO 


nature  or  casualty  (Ch9Ckj 
[ ) STRUCTUR  AL  FAILURE 


11.  circumstances  surrounding  casualty 


r~1  COLLISION 


r 1 rmc/ EXPLOSION 


OATEOF  CASUALTY 


TIME  (Locml) 


SHIP'S  LOCATION  (Lmtttudm  mnd  longi  fuda;  di^tanc*  and  fnia  baanrs  from  c/iarrad  ob/act.  | 
docA.  anchdratfa.  arc.j  I 


III  ^TOlirTIIOAl  FAM  IlDF 

II  _ . , I CLASS  FRACTURE 


CCooip/afa  tt  a /racfura  or  buckle  haa  occurrad  In  the  aha?/,  decAa.  or  Inner  bottom  within  the  mniaehip  2/  3 \ 

length  or  In  the  etern  Irmr.e.  Sketchee,  p/ona  or  phoioe  mhoenng  dmiragee  m^d  eetent  ot  imiiure.  epperent  etar-  I 
ting  potnt  or  point*,  releti  ve  location  ol  wa/da  and  othar  atnjcttjraJ  (aaruraa  and  dataila  ol  propoaed  or  com-  { 
ptetad  repaira  ahould  al  eo  be  attached)  | 

DESCRIPTION  CF  FAILURE  OR  DAMAGE  ^Locafe  uhara  I allure  e ter  ted  with  reepect  to  welde  mid  other  atm  crura/  leehjree,  general  hlatorj  and 
any  contributing  lactora.  aaimu  oi  aaxnagea  to  Irmnea,  hull  platea  and  Oacka.  Uaa  additional  ahaata  aa  nacaaaary.) 


► ••4VIOUJ  tciiioK*  oi.»oLtTi  THLAS.  1-Cili.i.  L'ACH.,  U.C. 

A-IO 


IV.  collision  resulting  in  structural  damao^ 


(Coirpt^tm  onl  y m colli  9 ton  r««u/f  • in  thm  ttnjcturm  of  Ihm  v^« « m/  bninf  HOt^t.D  A •r^^rtrmtm  torrrt  should  be  corrp!  mt»d  on  «s<:h  vm»»ml  * ■ • i 

• • ^ re  eu/  f ot  cof/le/on  Tb#  n m «*>'i  olltci  nJ  nui7<t>^r  ot  etirh  orber  vmam^l  invni  vmd  «boui  d be  ebo  mti  bef  o m>.  It  | • |/r  fjortmnt  to  d^ierrrine  * 

location  of  dama^m,  autant  ot  Hood  n$.  w^d  raaulting  bee/,  trttrt  and  draft  Uaa  additional  ahaata  If  nacaamary.  ^d  pfa?ioa  ot  dmriaga,  it  poaa  e ^ 

CCNtOAL  OE*C*1PTlOH  or  COLLISION  ANO  RtSULTINC  OAM*«E  TO  VESSEL  "A*  l a.  SUBJECT  VESSEL  Or  THIS  HEPQPT  (Uaa 
akaich  to  Indicata  angla  ot  colliaion  and  giva  briaf  deacNplIon  of  darraga.  It  vaaaaJ  amik,  glaa  nuwbar  of  minutaa  to  alnJt,bafiaalor  during 
nuarbar  ot  Hvaa  loot  and  niarbar  aavad.) 


I LONCt  TUOIN  AL  EXTENT  or  HOLINO  TPANSVCRSE  OfiSCRIPTIONOrvERTICAL  EXTENT  OF  OAJAAOC  ('!./•« 

’ * '^eaaured  tn  faat  Ircm  boworatarn.  EXTENTOF  decMa  or  tiata  panatratatXI 

EXTENT  OF  Indrcata  whichj  uz-it  t ».. /• 


EXTENTOF  Indrcata  whIchJ 1 mOLINC 

DAMAGE  ” I I (Approx,  teat  ■ 

Fn»0  EDGE  OF  HOLE'  AFT  CCCE  OF  HOLE]  In  from  aide) 

AT  BULKH  E AO 
OR  RE ATmER. 

DECK  (Indicate) 


OEGREEShCEl  after  FlOO  ding  r/ndicAie  port  or  I DRAFT  F ¥10  ( Attar  Oooding) 

atarboatiC 


DRAFT  AF  r (Attar  DoodingJ 


OTHER 
VESSEL  S 


NAME  ^Ve««e/  or  obfact) 


j OF  FI  Cl  AL  NUMB  ER  | N AM  E f Vd««eJ  or  ob/ ecO 

l-  p_-  _ 


OFFICt  AL  number 


EXTENT  OF  DAMAGES  rAre««  damagad  by  atnoka,  ttra  and,' or  axploalor\) 


• '' 

. 


VI.  DISPOSITION  OF  VESSEL 

tj  total  LOSS  ( 1 LAID  UP 

(Sunk  or  act^ypad)  wiTHOu 

OR  STORED  QJ  T CMPO  R ARY  REPAIRS  PERMANENT  REPAIR!  [ ] OTHER  TSpec^fy  aT-d 

T REPAIRS  O^eacrfbe;  (Daacriba)  daacriba) 

RTPORT  iNCLUOrs  irtPORMATION 
UP  T O T HI  S O A T f. 

NAME  ANO  TITLCTT^etO 

tiONATune 

1 

INSTKIJCTIONS 


\ Officert-ln  Chtrgc.  Marine  Inapection.  •hall  submit  this 
report  dL/ect  to  the  Commandant  with  a copy  to  the  appro- 
priate Diatrlct  Commander  whenever  an  tnapected  veaaei 
of  over  500  groaa  tone  auffera  a date  1 or  2 atructural 
failure,  la  holed  in  colUalon  with  another  vetael  or  ob- 
ject. or  la  damaged  aa  a result  of  fire  or  exploaion  Forro 
CG-2752A  aheuid  be  uaed  to  report  equiprtent  failures  on 
inspected  vetaela 


2 Complete  Sections  I.  II  and  VI  on  all  reports  as  well  aa  ap- 
propriate casualty  section(a)  To  eliminate  presumption  of 
overajjht  enter  *.N'A*  under  items  which  are  not  applicable 
and  indicate  as  UNKNO'fcTf  or  NONE  items  which  these 
terms  describe  Where  exact  or  actual  mformalion  is  not 
avaiiabie.  enter  estimate  and  label  *EST* 

3 Attach  Loading  Plan  and  'or  other  data  to  indicate  longi- 
tudinal and  vertical  dial/lbution  of  cargo  and  tankage 


Offlcer-lo-Charge,  Marine  Inapection,  M^lTylcintl 


TOi  Commandant  (MMT) 
VI  Ai  Commandant  (MVT) 


I.  DESCWIPT 


OFFICIAL  NUMB  in 

557503 

MARITIME  AOMIN.  DESI  ON  fh'on 
Liberty.  C*i.  T-2.  »tc.) 

T-6-S-93A 


III.  STRUCTURAL  FAILURE 


CLASS  PR  AC  TUR  ■ 


(Ccm/)/prp  if  m /racrur*  or  buckt*  h««  occurraJ  In  Cha  ahatl,  dacJta,  or  innar  6oirom  admin  iha  mnidmhtp  7/3 

fan^rh  or  in  (ha  afarn  trmrm  SAafchaa,  plttn*  or  pAoloa  ahoadn^  daoia^aa  and  aitanr  of  talfura,  ^Tparanl  a(ar-  C1.3SS  3 

Ur>i  point  or  polnfa  ra/a(/*'0  locsilon  of  wa/da  and  othar  ain^cfuraJ  /aaruraa  and  datajfa  of  propo«»d  or  com- 

pimimd  rapair#  ahou/d  a/ ao  6a  atimcJi*cO  _ 

oesCRiRTiON  OP  PAIL.URE  OR  OAMACCfl-ocala  »fcf>afa  imiluro  oimtfd  with  rm»p»ct  to  woida  and  othar  alruc  rural  /aaruraa.  ganaraJ  history  and 
anr’  contributing  factora,  aaranl  of  damatfaa  (o  (ramaa.  hu/l  plalaa  and  dacAa.  L/aa  addlllonaf  ahaafa  aa  nacaaaary.^ 

1.  The  extent  of  Class  3 fractures  in  this  vessel  would  indicate  a class  problem. 

2.  Internal  inspection  of  all  wing  tanks  showed  a high  incidence  of  fractures  of  4” 

or  less  in  length  in  the  radius  cutouts  for  longitudinals  in  the  web  frames.  (See 

enclosed  NASSCO  Standard  Detail  //24  for  Location  of  Fractures).  The  fractures 
occurred  in  the  following  locations:  Shell  Longitudinal  Cutouts  //16-22,  Bottom 

Longitudinal  Cutouts  09-12,  and  Bulkhead  Longitudinal  Cutouts  02,  4,  5 and  7.  The 
majority  of  the  fractures  occurred  in  the  Shell  Longitudinal  Cutouts  and  in  the  Port 
Wing  Tanks  (see  List  of  Fractures) . 

3.  The  cause  of  the  fractures  appear  to  be  a design  problem.  No  fractures  were  noted 
where  Collar  plates  were  installed  originally  from  the  underside  of  the  longitudinal 
to  web  frame. 


PRIVIOUa  EDITION  MAY  BE  USED 


IV.  COLLISION  RESULTIHC  IN  STRUC TUR A^O^ ACE 

a .-p«.-.  rom,  ^uldb.  coa^^.l.don  ..cn  „y»l  M.d 

com., on  Tbonocn.  .nd  olllcj nocrO.,  ot  ..O,  o,b„  ...—  /n  rol  v-rf  ^oo. t.  ^own  t./o-.  1,1.  ,m^r,md,o 

toc0llon  ot  itmrmS*.  •»i9nt  ot  Hooding,  and  hmml,  triat  and  draft,  Vaa  mdditlohmJ  ahaata  It  nacaaaary.  »n  p oa  o ama  po 

CfNkRAU  DISCRIPTION  OF  COLLHIOR  AND  RC3UI.TING  DAMAGE  TO  VC»***-  "*“•  ' *•  *0  O J E C T V E 1 » C L ® ^ ^ ‘ ^ ^ ® ^ 

A>.^ch  to  Indicf.  anita  ot  cottlaton  and  aira  bdaf  <J..cWpf/on  of  //  aaaa^t  am^k.  gira  numbar  o1  tninutaa  to  aink.bahmriof  during  at  (ntf 

nuDs6«r  of  /tv«a  /oat  and  rK^6er  aarod.^ 


VESSEL  -A-  EONCITUDIIsiALEXTENTOFmOLIHO  TRANSVERSei^^'t^”'  P TION  O F V E ^ T ' CAL  EXTENT  OP  OAM^OEfL-Ut 

(Af  aaautad  in  (amt  from  6o  woratarn.  ExTENTOF  i ® ^ data  ponatraf  acO 

EXTENT  or  irtdlcaCa  wtdchj  HOLING 


I I (ApptoM.  taat 

EDGE  OF  HOLCl  AFT  COGC  OF  HOLEJ  In  /rocn  atda) 


ORAFT  AFT  (A^tar  Ooodin^ 


W R C C f H?)  at  a and  ta>ar  atarlad) 


OFFICIAL  NUMSCR 


V.  FiRg/EXPLOStOH 

XTCNT  OF  DAMAGE!  (Arasa  dmnagad  by  aanoka,  iira  and/or  aapJoaior\) 


Ft  RE  detecting  ano  EXTiNGuttHiNa  ■vtTEMftNiTALLEOlN  CAM  AG  BO  AKCAE  (Daocflba  oifjtpoiant  and  atloeUronaao) 


VI.  OISPOllTlOM  OF  VCSSfL 


cot!  LA»0  UP  OR  fTOREO  LJ  TEMFORART  REPAIR!  F»F“ANENT  nCFAlRB  Q OTnER  f5pael/y  and 

®'  a</«|^aO  without  REPAIR!  (DaacribaJ  (Daaariba)  daaonba) 

franc  nt  side  siicll  longitudinal  cutouts  - Locate  and  drill  end  of  fracture, 
\trc  and  weld.  Install  collar  plate  in  way  of  cutout  as  per  NASSCO  Standard  Detail 

1'2‘s . 


3>.'  Aurur.i  1976 


NAMC  ANO  TlTLE(Trp«<0 

K.  B.  SCiIUl'J^CHLR 
Captain,  DSCC 


«I«H  atuk  < 


i ’ 


. 3 , r»  ••  • •••  • » ‘•m—'i 


VI.  DISPOSITION  OF  VESSEL  (continued) 


2,  Web  frame  at  bottom  and  bulkhead  longitudinal  cutouts  - Locate  and  drill 
5/8"  hole  at  end  of  fracture.  If  fracture  greater  than  1 1/2"  long,  "Vee" 
and  weld.  Keystone  and  Coast  Guard  to  examine  at  next  drydocking. 


i 


REPORT  OF  STRUCTURAL  FAILURE,  COLLISION  DAMAGE 
OR  FIRE  DAMAGE  TO  INSPECTED  VESSEL 


9EPOBT9  CONTBOL  fYMBOL 
MV|  4024 

"^*"•21  July  1976 


INSTRUCTIONS 


1 Officert  ln-Charge.  Marine  Inipection.  ahAll  tubmit  tKi» 
r«port  direct  to  the  Comtnandenl  ».ith  • copy  to  the  eppro- 
priete  Oietrlct  CommeruJcf  w>.hen.ever  en  loepected  veteel 
of  over  SOO  groes  torn*  nuffere  a data  1 or  2 atnictural 
failure,  la  holed  in  collision  «b4th  another  vraael  or  ob- 
ject. or  la  datr.aged  aa  a reault  of  fire  or  eiplosion  Form 
CC-2752A  should  be  used  to  report  equiprcent  failures  on 
Inspected  vessels 


Complete  Sections  I.  II  sod  VI  on  all  reports  as  well  as  ap- 
propriate casualty  aection(s)  To  eliminate  presumption  of 
oversight  enter  *NA*  under  items  vwhich  are  not  applicable 
and  indicate  as  UNKNO'4'N  or  NONF  Iter's  which  these 
terrr.s  describe  fthere  etact  or  actual  information  la  not 
available,  enter  estimate  and  label  "F.ST* 

Attach  Loading  Plan  and  or  other  data  to  indicate  longi- 
tudinal and  vertical  diaUibuUon  of  cargo  and  tankage 


Offlcer-tn-Charge,  Marine  Inspection.  HamptOn  RoadS,  Norfolk, 


Commandsnt  (MMT) 
Commandant  (MVI) 


I.  DESCRIPTION  OF  VESSEL 


NSMC  (V90»9l  A of  Sac.  IV) 

INTERSTATE  70 


I oeetciAL.  NUMsen 


540401 


Tvpc  (Tmnk.  freight,  psttmngtr 
arc.; 


HUL  1.  M A T e m A4. 


onoss  TONS 


[_ 


Steel 


M ANI  TIME  ADMIN  O ESI  ON  (Non0.  auiLDCn  InOal  I M Co  ^ IhuLL  NUM6ER  loATE  COM  • 

LIbmrty.  Cl.  T2.  arc;  u • rv-  rv  a J 

None  Marine  D i v. , Deca t ur , Al a . 1/88  19/2 


5248.21  I 350'  1 Non^_ Marine  Div,,Dec 

owftx  Interstate  Materials  transport  Co.  operator  Interst 
f)QQ  10th  Street  216  Penn  Cente 

U t Imi , -Da Iip.a.r.e— 19-:40j — Phl-iaEliltrlT+a . — 

II.  circumstances  surrounding  casualty 


OPERATOR  Interstate  Oil  Transport  Co. 
216  Penn  Center  Plaza 
— Phl-iaEliTcrlT+a , — Pa-»— T-9T-03 


lATunc  oe  casualty  fChaclO 


Au  FAiLune 


irnucTuA 


r~1  COLLISION 


Fine  caplosion 


sTEOF  CASUALTY  TIME  fLocai;  SHIP'SLOCATIC 

Unknown  Unknown 

NCaTHEP  (ChmckJ 

f I Clean  [ | paptcv  CLOuoy  PH  ovepcast  fo 

heiqht  oe  sea]  OIPECTION  of  '^meicnt  of  Toirection  of 
I SEA  SNELL  SNfcl_L 


TiON  (LfiHfudm  and  longitxjda.  dfaranca  and  trua  baartng  from  c/iaMad  obfact. 
SIC  ; . 


( I PAprev  cLOuoy  PH  overcast  foc  pain  other  fdpacrfyj 


Direction  of 

SPELL 


sea  pater  ipINOOtPCC 
TEMPERATURE  TiON 


PINO  FORCE 
K NO  T S 


I A1  P T EMP  E R A- 
TURE 


SHIP’S  SPCeoMr  tlmm  ot  caauafry;  Ship’s  COURSE  fTru  a)  Mff  ft”  a o/  draft  fpd  f/m/nadtarf  y 6a/ora 

caaua/ryi  caauafiyi 


DRAFT  A F T fiotfra  J/araf  y bmtorm 
cmtumlty) 


111.  structural  failure 


f Compf ara  tt  a /racfu/a  or  buckfa  baa  occutfd  In  tha  aba/f.  dacAa,  or  /rvnor  boffom  ivtibin  (ba  «n/dablp  3/5  CL*SS  FRACTURE 
/argib  or  In  rba  ara’n  frAmA  5J>aicbaa.  pi  mr  or  pholoa  abowirid  dama^ai  and  aiianr  of  faifura.  ai'paranr  afar- 
<fnj  pofnf  or  po/ni«  rafar/va  loc»ilon  of  waJda  and  ofbar  arrucruraf  faafuraa  «id  darai/a  of  propcaad  or  com  - | | 

ptalmd  f^pmlra  aboufd  a/ ao  ba  a(facbad) 

DESCRIPTION  OF  FAi^ijPC  OR  DAMACE^Locaia  Mfi  ara  Imllur^  atmri»d  with  raapaci  ro  wttida  and  olhar  atnjcfural  faatxjtaa.  g an  at  ml  hlalory  mnd 
any  coninbt^ring  laclora  mataril  of  darnadaa  to  framaa,  biJ/  pfa/aa  and  dacka  C/aa  addidonaf  abaaia  aa  nacaaaary  > 

Damage  which  occurred  since  last  inspection  (June  1974)  consisted  of  fractures  of  frami 
members  in  the  centerline  area  and  outboard  area  of  ^1,  H2,  and  #3  double  bottoms. 
Damage  is  suspected  to  be  caused  due  to  either  (I)  sea  conditions  on  route  of 
operation,  (2)  construction  to  minimum  ABS  scantlings,  or  (3)  lack  of  sufficient 
longitudinal  strength  members  (only  long,  strength  in  cargo  tank  areas  is  center  line 
bulkhead,  side  shell,  long,  tank  bulkheads,  and  main  deck)  . There  are  no  double 
bottom  longitudinals  or  cargo  tank  longitudinals  as  in  typical  tank  barge  construction 
It  was  also  found  that  deep  web  frames,  which  are  spaced  every  fifth  frame,  were 
virtually  unaffected. 


PRtVI')'  » fDITION  MAY  Ul  USED 


IV.  COILISION  RESULTING  IN  STRUCTURAL  damage 

(Coa^pf^*9  otyjy  m ct>tl  I *lon  t9»uli»  In  ttnjctuf  ot  thm  bming  HOLED-  A tn^yarmt*  /orm  should  bs  ooirp/  0t0d  on  ssrh  w00smj  hotm^t 

00  0 f00\jll  cl  colli  0ton.  TEs  n m-< • and  of  II cl aJ  nuxn^»r  ot  m0Ch  othmr  /n v^/  vmd  shoul d bs  sho  wn  bslow.  It  to  ttrd>or(ant  to  dot sar.Ino  tf-n 

local  Ion  ot  dmn^a^m.  OBioni  ol  flooding,  and  fa  out  ling  hmai . trim  and  dtatt.  V00  additional  ahaata  it  nacaaaary,  ^d  photoa  ot  dam  ago,  It  poaalbl  a ) 

CrMfMAC  Ot*C*IPTION  or  coll*  91  on  ANO  RHULTINC  DAMACC  to  VE99CL  "A*,  t.m.  tUBJECT  VCSSCU  OF  THIS  RTPOBT^l/## 

aM  a!  ch  to  Indicaia  angla  ot  colli  a Ion  and  giva  brtat  daacripHon  ot  da/naga,  it  aaaaal  aank,  glwa  numbar  ot  mlnutaa  to  alnA,  bahavlof  during  alrxAini 

mi^bat  ot  live#  loal  andnumbcr  aa^ad.) 


VC9SCL 

c X T c.N  T or 

D AM  AC  C 


AT  BULKH  F A O 

Om  wc  a Tnfw 
OCCr  (Indicata) 


LOnCITUOINAL  extent  or  holinc 
(Maaautad  In  f»‘et  from  be  i»  pr  atom. 
indJ  caia  wht  ch) 

^Nococcor  HOLE  ArTCoceornoLi 


verticau  extent  or  OAMfeEfl^/rf 
extent  or  ( Of  llata  panatrmtad) 

NOLINO  ' 

(ApproM  laai 


DRAFT  AF  T noed.'n^ 


OFFICIAl.  number 


V.  FIRC^EXPLOSIOK 


90  u A C E f and  hon^  at  art  ad) 


tNT  or  DAMAOEf  (Araaa  danxmgad  by  atnekm,  tiro  and/or  aaploalory) 


r»R«  DtTECTiNo  AND  E X Ti  Nc  ui  tHi  M c tYSTtM*  INSTALLED  IN  OAMAcco  AR  c AE  (’£)••  cW5«  o^ipmont  m>d  ottoatlTonoaa) 


l”j  TOT  AL  LO§» 

fKrvfe  o*  actaafpad) 


r~l  LAID  or  or  •TOrfO 
ritnout  RcrAirt 


jv 0 s m 0 p vesi c l 

O TtMPOi.xi  .IP  Aint  [ 


r I OTHER  (Vpactty  and 
daaoriba) 


See  attached  sheet 


Rf^OAT  iNCi  OOr«  INFORM  A1IOH 
or  TO  THIS  DATE 


NAME  AMO  TITLE  (Trr*0 


21  July  1976 


M.  H.  FA70N.CAPT.USCG 
Conmandinq  Office'" 


UNITED  STATES  SALVAGE  ASSOCIATION  RECORDS 


“ Damage  'eports  are  made  for  the  American  Hull  Insurance  Syndicate. 

These  reports  are  proprietary  and  not  available  to  the  public  (see 
below  for  possibility  of  release). 

“ USSA  may  be  willing  to  release  the  detail  reports  providing  ship  names, 
owners,  and  other  proprietary  information  are  deleted.  The  exact  pro- 
cedure and  funding  for  such  an  endeavor  have  not  been  established. 

° The  data  collapsed  from  the  damage  reports  to  data  cards  is  as  follows: 

a.  A vessel  is  divided  into  100  parts  termed  affected  elements. 

b.  Vessels  are  divided  into  17  types,  with  most  of  these  types 
further  subdivided  into  deadweight  categories. 

c.  The  world  is  divided  into  880  geographical  areas. 

d.  Casualty  causes  are  comprised  of  ^6  fortuitous  events. 

e.  The  repair  costs  for  the  repair  of  the  three  most  costly  affected 
elements  are  gathered,  as  well  as  the  total  cost  of  repairs. 

f.  The  time  to  carry  out  repairs  for  each  of  the  three  most-costly- 
to-repair  affected  elements  is  recorded,  as  well  as  the  total 
time  for  all  repairs. 

g.  The  status  of  repairs  is  recorded  i.e.,  repairs  carried  out, 
deferred,  partly  carried  out,  etc. 

“ The  data  supplied  to  the  USCC  is  the  collapsed  form,  and  was  submitted 
on  80  column  computer  cards  with  the  format  shown  on  enclosure  (USSA-I). 

® MR6S  surveyed  the  detailed  reports  in  performance  of  the  study  of  Ref- 
erence 6 and  found  adequate  details  of  structural  failure  and  deformation 
for  analysis  were  not  recorded. 
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Enclosure  (USSA-l)  indicates  the  format  of  the  EDP  data  cards 

Further  details  of  the  code  were  not  obtainable,  but  an  inspec- 
tion of  some  computer  output  indicated  that,  for  instance,  affected 
elements  are  grouped  as  "she  1 1 ","s ide  plating,"etc.  , i.e.  in  very 


general  terms. 


I iNC . 


UN  I 1 1. 1 >1  A I L b bA  LVA(  .L  A bbOC  I A F I C,’' 

DAMAGE  SUF^VEY  AFJA LYSIS 


VESSEL  NAME 


COOING  DATE 


BEHALF  CIRCUMSTANCE 


VESSEL  NAME  CODE 


FLEET  CODE 


2 3 


TYPE  CODE 


CASE  NO. 


676  9 10 

Mo . Pa  y Yr  . 

CASUALTY  date! 


II  12  13  ll*  15  16  17 

CASUALTY  LOCATION 


□ 


23 24 25 


18  19  20  21  22 

-tlCj , , Qax 


SURVEY  DATE 


Q 


26  27  28  29  30 


n 

□ 

□ 

AFLOAT  =0  1 1 

DRYDOCKED  =1  | | 

CONCURRENT  (yes=I)  I I 
REPAIRS?  (no=0)  1 1 

31 

32 

33 

34 

35 

r-  1 " I 1 ■ 1 ■ 1 ' t 

REPAIR  AREA 


TOTAL  ACTUAL  REPAIR  COST  FOR  SUBJECT  CASE 


Notc:  No  cooing  in  ficlos  below  this  line  by  Coding  Section 


($ lOO's 


36  37  33  39  4o  4 1 


Note:  Cross  out  fields  42  to  75  below  for  oemalf  circumstance 

EXCEPTION  TO  ALLEGED  CAUSE 


ALLEGED  CAUSE 


42  43 

AFFECTED  ELEMENTS 
REPAIR  STATUS 


45  46 


□ 

51 


m 

47  48 

i 

□ 


52 


49  50 

I I HAZA 
53 


\RD  (yE5=I ) [~ 

( NO=0)  L_ 


RE  PA  I R T I ME  FOR 
AFFECTED  ELEMENTS 


55  56 


57  yi 


59  60 


($100’ 


^REPAIR  COSTS  NOT  COOED  (IN  $|00's) 
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THE  SALVAGE  ASSOCIATION  OF  LONDON 


* The  vessels  are  mainly  those  on  the  London  Insurance  Market. 
Reports  are  made  of  each  casualty. 

® Information  Retrieval  Cards  are  completed  for  every  casualty. 

Enclosure  (SAL-1 ) is  a copy  of  the  card  for  machinery  and 

Enclosure  (SAL-2)  is  a copy  of  the  card  for  the  hull.  Note  the 
data  is  similar  to  USCG  and  USSA. 

“ They  are  not  concerned  with  structural  analysis  connected  with 
damage,  either  on  the  cards  or  in  their  reports.  A report  was 
not  available  for  review. 

® The  alleged  cause  and  their  opinion  of  the  cause  is  stated. 

° The  data  is  not  computerized. 

® SAL  was  asked  about  the  proprietary  nature  of  their  data  but  did 
not  respond  directly. 

® The  cost  of  repairs  and  lay-up  days  are  recorded. 
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ENCLOSURE  (SAL-1) 


•€'>'31  »l 
01 

p»wuitr 
p*/**<;  9 
\*o-\ 

aut«tY€  9 
P*PH 
«no>e^ 

I 

p««»uiiuPM 

p*7»*"bs 

P^'I'AA 

p«l#»C<>«AO 

Vung  0 


p*lf«jQoy  Jlif'a  5 * 

OO'Jfl'i#^ 

P#PO»J 

IMiOS 

pn*rotg 

V('»3y  9 

pn|ti4C«t0 

f**>*'.< 

pwpO«lO^ 

VOU3V  ( 

P«<3»0  Z 


UO«€<IfO0 

•dfVOM^  '•»«  »V 

• XiVCit^N  Cl 
•^urvjt'ii'Tv'*  c» 
•»"rri  O 1 U 

«KJ  u*.tK>ip*M  yl 
iA(4lMV^  6 

6y«p»i''*-iO  9 
•'H  I 

P 

u«'*tci3  9 
vhi\-tQ  t 
uo«soti03  c 
Z 

|w*u«u6'iV  I 


Qu^«i  • «4i*Pwy 


«au«A  01 
m»»»A  < 

«4>«<37S  9 
«^«U0  i 
m*i0^9\iri  9 


»^pn>H  9 
••♦••HM  9 Z 

K.3  quioD  z 
k »e»TM  9 

\ r>c^a'i 


saumivd  S1V1H31VVN 


3SnV3  3V\lUd 


Dl(  SFL  ENGINES 


AUXILI/iKiCS 


TuaeiNfS 


10  MtUut>«*^t 

17  Ntwbury 

10  P««m*o 

19. 

ry  fstitt 

21. 

22  OoUt 
2J  •'*»»  Henrc# 
2«  Mkifi-W) 

7&  Sto'h 

;0 

27.  Vol*«j 

29  W*'k  SpoiH 

29 


1 C«'9'>  11  S' 

2 C«r«0  p»*n  p 0 

fv'tx-***  *■* 


0 • 

0 

10  N«t«>v«>t 


ENCLOSURE 


OOOT  &f8l  01 
6 

0C*0«6l  9 
1681  L 
06  6^6i  9 
ic  U8l  9 
0£'00(U  » 
SO  1981  C 
OS-9C61  T 
CS  OSGl't  . 


SibVd  09i09:idV 


y 1 . 8 Di 

i 10  o-Y» 

m y 1 1 8 0*T* 

.y * 20  o«»« 

0TJO^  y 8 2^  0»*t 
/ 6 Vi  U«v« 


LLOYD'S  LIST 


Mr.  Pagan  of  Lloyd's  Register  of  Shipping  has  indicated  the  casualty 
list  in  Lloyd's  List  is  used  by  shipyards  in  identifying  possible  r<>- 
pa i r work . 

The  descriptions  of  damage  are  very  brief. 

Data  is  available  to  anyone. 

Data  could  be  useful  in  a very  general  analysis  of  casualt  es. 
Enclosure  LL-1  is  a sample. 

All  types  of  marine,  non-marine,  and  aviation  casualties  are  listed. 
The  sources  of  data  include:  news  services,  classification  societies, 

and  insurance  company  representatives. 

Damage  cost  and  lay-up  time  are  not  recorded. 
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kf  J.'jv/rt 


• \ 


Mil  ii»ii<iiii  I 


irist  I 


T *«l  V lOuil 


' * r 

i-, 

' 'i 


IGE 

:eniiie  , 

D177i 

*t  t' 


December  3,  1976 


Enclosure  LL-I 


Casualties 

MARINE,  NON-MARINE  & AVIATION 


KAKI  KKl  S 

Ciiljis.  Nov  2‘#  — M 
Kru\hte\  n sailed  N 
(Sec  issue  of  Nov  25  i 

KKh  MAUK  (CspriJ'' 
See  “Labour  Our 
national  Irjnsporl  W 
“Miscellaneous  “ 


I MARINE 

AC  AC  1 A (.lapanesc) 

Hamburg’.  [)cc  2 — 

Attended  at  Bremen  I'ollnwinc  opening 
up  ol  No  I hoitom  end  hc.ifine.  No  2 
crosshead  bcarin^r  and  No  4 m.nn  hear- 
ing and  have  noted  estensoe  oxidisa- 
tion of  pins  and  jtiurnals  together  \stih 
\ scoring  of  surfaces  Hearings  slightiv 
ssiped  and  crosshead  upper  hall  Nii  2 
unit  \fchiic  metal  fractured  C'la>Mr'„a- 
tion  survesor  has  remicsted  remainder 
of  |t»urnals  to  examine,  v^hivh  ‘ound  in 
j Mmiljr  condition.  a’ui  has 
I recommended  as  tenip«'far>  measure 
i hand-polishinc  pirs  and  j»>urnals 
I C'rosshead  pins  to  be  machmeil  this  oc- 
casion as  part  permanent  repair  for 
permanent  repairs  to  crankshaft,  same 
xsill  require  to  he  renuued  and  ground 
in  lathe  and  Karings  fcmelallcd 
Salvage  Association's  Survev-rs  (Sec 
issues  of  Nov  17  and  2h  and  Dec  2 ) 


A(» API  fCireck i 
See  “Medara 

“Miscellaneous  " 

1 me" 

under 

AJVV  A ( 1 ihcrian | 

Sec  “Medara 

“Miswellaneous  “ 

1 me" 

under 

Al  (.OH  I A thf>pper  h.irgc)  (Spanish) 
j See  Otranu  Khf 

^ANxBMIE  ((vprLs) 

Sec  “(ja«c  at  Alarseillcs  ’ under 
‘ VCcaihcf  jnd  N.ivig.jium 

AN  I ()N|S  ( I ihcrian ) 

See  “fjalc  at  Bilbao”  under 
I “NCcalher  and  Navigation  ' 

J AHOI  lOMXN  W \Sf  if.ncki 

) Baris.  Dec  2 ‘ip/tllnnion  B is 
I still  adrift  off  vceslern  f fancc  I mied 
j Press  International  l.Scc  issue  of  Nov 

j >0) 

Af’KU  1 1 \ niniish) 

HolvheaiJ.  I)cc  2 Motor  ccssel 
4pficih  repairs  complclcil.  saileil  Dec 
2 (or  Cialwjv  (See  issue  of  Nov  2^  ) 


Rccondiiiortirrj;  of 
Oict«l  (ri(;ine  Components  j 

Suppliers  of  Ceterlnj;  Equipment 


Gonerel  Agents 

9S  KOIOKOTRONI STRfEf 
PiRAfUS 

'•i  • * 41? JOJV 

• • ^l?f  Vj  a /W  , 


ARAXOS  t(ireek) 

Maassluis.  Dec  1 — Sloior  vessed 
•4ruxoi  arrived  in  the  Nieu'sc 

\Nalerv.cg  Nov  H)  from  I, as  Palmas 
(See  issue  of  Nov  6 ) 

ARIS  \ Liberian) 

Valletta.  Dec  I — .-(r/c  left  \lallj 
Nov  20  for  Porto  bmpedocle  (Sec 
issue  of  Nov  .to  ) 

Asr>  AN  AX  (Greek) 

Lagos,  Nov  20  — Motor  vessel 

•Ivfijnrjx  Survevor  visited  vessel  Nov 
20  in  L.ilm's  Roads  Vessel  alleges  that 
alter  eollisum  with  motor  vessel 

Vn  RRO  Ou  2h  she  started  to  take 
water  in  No  i hold  Present  situation 
vessel  no  bunkers  and  unable  to  use 
main  pumps,  which  are  sicam-ilnven 
No  I hold  making  approMiiulcIv  2 m 
per  djv  pumping  vuth  portable  pump 
— I.lovds  Agents  |.cr  Salvage 

AssotiJliun  (Note  — Hi  KROjrrned 
Apapa  / I dgos  .Sept  22  and  sailed  Nov 
5 for  W alvis  Has  ) 

A1HAB\S(  V (Brjiish) 

Spurn.  Dec  I — Al  1«40.  (iMf, 
motor  lishmg  vessel  fiV 

2K8.  reported  she  had  been  hit  b\  a red- 
painted  vessel  at  Spurn  light-vcssel 
Vessel  had  come  up  astern  and  slul 
down  the  port  side  Alter  lONpcciion. 

reported  nt>  visible  «Limage 
At  18^0.  (jMT,  Nvirwegt.m  nmti’r 
vessel  MAl‘(iNiS  c'mt.ictcvl  Spurn 
pilots  reporting  cnlljsuin  ( ont.kicd  h\ 
ressuc  headquarters.  Humber,  for 
details  and  reported  tishiiig  vessel  u.is 
v»n  starboard  sale,  shiming  red  light, 
and  suddenlv  crossed  and  brushed 
down  side  Both  vessels  procceiling  on 
passage.  ‘tfhuhu\ia  iii  lishing  grounds 
and  HAlfiNIS  (from  (irmishv)  t») 
Bergen  — C oastguard 

All  AN  I IS  (Greek  I 

las  Palm. IS  Dec  I 4lluntis  on 
l.iitcn  vov.igc  1 as  Palmas  lor  I agos 
All  crew  fc'scuevl  bs  (n>rj\  \ .»nd  l.inded 
I .IS  Palmas  — 1 lovd's  Agents  per 
S ilv.igc  Assoc  Ml  ion  (See  issue  of  Dec 
t ) 

I as  P.iim.ts.  Dec  2 ithinn^ 
Master  lod.iv  mfornis  vessel  gfoundcil 
approxim.itelv  one  Kilometer  c“shore 
and  wften  .ib.iotjoned  was  King  over  to 
starboard  wnh  w.jier  up  to  I m from 
lie.  k with  vc.jirr  on  port  side  up  to 
a|*pr‘iMm.iitlv  (♦  m from  dcvK  I ngine- 
ruofii  ll.iiMlrd  within  to  nuniites  of 
vessel  grounding  - I lowl  s Agents 
per  Salvage  Ass«)ciation 


( HIIOSE  \l  \K(  NO.  2 
Sec  “Japanese  I ishing  V'esscK 
Arrested  hv  Russia  ’ under 
“Miscclljncous  ' 

CITTA  1)1  SAVONA  (llalian) 

Sec  “Vessels  in  Collision  at 
Singapore." 

CI-ALS  LLHRS  (West  Germ.in) 
Antwerp.  De.  I — Cluu\  I uhrs 
sailed  Nov  20  for  B«ihus  (See  issues  of 
Nov  27  and  20  ) 

HKO  MARI  NO.  } 

Sec  'Japanese  ) ishing  Vessels 
Arrested  hv  Rus-sia"  under 
"Miscellaneous " 

KNfRf.lE  (West  (icrmani 

Hamburg.  Dcc  2 — Ownc'  of  VVesl 
German  motor  liehtcr  reports 

lighter  sank  about  0't|)  o^c  |.  during 
siornu  weather  on  the  hiwer  Hbe  acvvr 
Brokdorf  tncr^ie  wjs  en  route  from 
Hamburg  to  Brokdorf  with  a cargo  of 
stones  and  water  ertered  tlic  h.Uch 
M.'sicr  and  one  man  jumpetl  into  tbe 
water  and  sw.jm  ash»«re  I rulersiood 
lighter  anvl  cargo  will  he  raised  shortiv  . 

t\EK(.V  VII  Al  m (1  ihcn.inl 
Bremen.  r>Cc  2 Steam  tanker 
t.nfrm  iiiulii\  grounded  at 
lod.iv  It  Is  intended  i»»  lighter  the 
vessel  .ind  then  to  instruct  lugs  to  .issici 
in  relloaiing  I Note  - • /onogi  I ihjltt\. 
I'Tcados  lor  VV  dhelrtishavcn.  is 
reported  to  h.ivc  grounded  in  the 
vKinitv  ol  VV  ilhclmshav en  ) 

VV  ilhclinsh.iven.  Dec  2 — Rescue 
workers  tvHl.is  (might  to  keep  f’nrrgi 
iiialii\.  aground  in  l.idc  Bav.  from 
breaking  apart  1 he  vessel  struck  hoi- 
loni  nortfi  ol  VV  lifietmshjvcn  in  s*orms 
and  began  to  list  Coast  (iu.mis  said 
V)  Inns  of  oil  had  Ic.iked  irom  the 
vessel  and  (ormeil  a sikk  six  miles  long 
— L-niicd  Press  International 

KV  AN  nil  \ 1 1 thefi.in) 

Rmicrdam,  N.o  22  — Motor  tanker 
t\unihui  survcvcil  in  drv  dock  at 
Ki'tierd.mi  in  respect  ol  touching  bot- 
tom Mar  14  Repairs  in  hand  at 
Kotterd.im  — Salvage  Association's 
Sutvevors 

I R AN(  I S(  A H'.„,  .imanian) 

Sec  “(i.ile  al  M.ifsciHes’'  under 
■ VVc.ithcf  and  Navigation 


KIN(;  Pf  in  S ifirre. 

Sec  “Gale  al  B 
“Weather  and  Navigat..  *’ 

KING  WII  I lAM  (H 

Moji.  Nov  2b  — M ' ■ 
A/ng  Hilltcint  left  K. 

Port  Hcdland.  (See  issue 

KINGS  STAR  (Nor  wee 
C leveland,  Dec  I — ‘ 
A/ngv  Slur,  disabled. 
Cleveland 

Cleveland.  Dec  1 — 
encrusted  with  icc.  w.:s 
Cleveland  this  aMcrn.  • 
powerless  on  Lake  i ' v 
Her  master  had  rad 
CJuard  in  Detroit  vester: 
vessel  had  lost  her 
generators  but  was  r.oi  . 
danger  Hclicopicrs.  asr.' . 
(iuard  cutters  were  d sr 
dian  Coast  CJuard  hji>v 
reached  the  vessel  af  > . 
north  of  C ievciand 
None  ol  the  P pcrs'ViN 
reported  injured  Code 
up  and  SVV  evirds  »>f 

causing  scjs  of  K-  It)  ^^t.  i • 

spokesnian  in  Clcvc.j*-! 
Siar  was  adrift  lor  .o« 
before  the  tow  wjs  es 
was  bound  Nova  S^olta  ^ • 
SON  a beans  — Lnited  : 
national 

KINRIM  MARI  NU.  " 

I ondtin.  Dec  2 VI 
kinriKi  \tijrt4  \tt  ' 4-: 
capsi/cd  al  Hawhijo  Jir  t • 

Kl  ISO  II  (Polish) 
S/./Ccin.  Dec  2 — \ 
local  Press,  niotor  tanker  ( . 
motor  ore  car/ier  Au/o.  // 
S/c/ccin -Swinoutsvie  U.  * 
AutHEj  II  alleged  scrioi.- 
discharges  her  export  v.s’. 
start  of  repairs 

lake:  PAI  Ol  KDK  a • c, 

New  V ork.  Nov  22  — s 
lake  PalourJe  carrv. 
barrels  of  Indonesian  .r 
aground  lust  inside  Anec 
.Angeles  harbour  at  oma,  N 
h.^i'tvur  entrance  wjs 
The  vessel  reHoalcd  at  2 ' 
das  after  lightening  ‘‘I*  v. 

Off  T here  w as  no  spill, ,g^ 

sustained  no  app.ircni 
Vmcri^an  Institute 
Lnderw  nie'^s 


BAHIA  Dl  (.1  A\  \MI  1 A 2 
See  “Overdue  V essel  ' 

GOH(  1 ( Polish ) 
See  A utno  If 

Ul  1 A (Maltese) 

See  “Medara  1 

“MisccUancmis  “ 

B\N(.KOK  Mini) 

Ml-'.  Ii.  . i 0 -i.  t 

1 1 \ 1 (.SIS  1 Ni.r  w ev'ian) 

s , 1,1  No.  . 
n M. 

1 O 1 1 f !MSI  \ r 

AMERICAN  BUREAU  OF  SHIPPING 


° AB5  has  detailed  survey  reports.  They  have  been  collected  since  1965 
and  number  9,000  for  approximately  9,000  ships. 

“ ABS  surveyors  act  on  behalf  of  United  States  Salvage  at  times. 

“ The  detailed  reports  do  not  give  enough  detailed  information  for  a 
structural  engineer  to  evaluate  the  problem. 

° The  data  has  been  collapsed  to  computer  format. 

° Many  times  the  cause  of  failure  is  blamed  on  "heavy  weather"  in  the 
reports.  This  may  be  for  convenience  at  times. 

° Not  all  surveyors  have  a detailed  background  in  structural  analysis. 

® Damagt  .ost  and  lay-up  time  are  not  recorded. 
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LLOYD’S  REGISTER  OF  SHIPPING  RECORDS 


° Data  collected  on  ships  registered  and  surveyed 
by  Lloyd's  (^0,000  hull  and  machinery  reports  per 
annum) . 

° Detailed  damage  reports  are  not  available  to 
pub  lie. 

° General  data  collected  is  put  on  a computer  data 
base  and  is  available  to  public. 

“ Cost  of  repair  and  lay-up  time  is  not  recorded. 
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TANKER  ADVISORY  CENTER  RECORDS 


° Acquire  information  on  casualties  from  Lloyd's  List 

° Concerned  with  full  time  and  part  time  petroleum  product  carriers  only. 

° Started  in  January  196^  and  now  have  19000  casualty  files. 

° Casualty  reports  are  kept  on  each  ship  (see  enclosure  TAC-1  for  an 
example).  In  addition,  casualties  are  filed  under  the  codings  noted 
on  enclosure  TAC-2.  The  system  is  not  computerized. 

° A principal  use  of  the  files  has  been  to  trace  the  history  of  particular 
ships  that  are  under  consideration  for  purchase  or  lease. 

° Enclosure  TAC-3  is  an  example  of  the  studies  performed  by  TAC. 
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Enc losurc : (TAG-  1 ) 


REPORTED  CASUALTIES  TO  TANKER  BY 

PETRI  CIA.  DI  NAV.  3. A. 

c/o  Jalan  Kali  Bcsar  Bai'at  43,  Djakarta  . ' 

MT  OCEAN  TANKER,  20,328  DWT;  Paaamaaian  Flag;  built  1958,  Formerly  Fina  Alleraagne,  Purfina 

Allemagne.  Sold  to  Petri  at  Carthagena, Spain  April  1975 

Casualties 

August  30,  1965  Touched  bottom  at  Dordrecht,  Old  Maas,  Netherlands  while  coming  from 

Touched  Bottom  Botlck,  Rotterdam.  Damage, if  any,  unknown. 

December  1,  1965  On  voyage  from  Aden  and  Gothenburg  to  Uddevalla,  with  cargo  of  gasoil. 

Stranded  grounded  south  of  Uddevalla.  Vessel  refloated  without  assistance  and 

proceeded  to  Uddevalla,  where  she  was  discharged  and  Inspected.  Vessel 
proceeded  to  European  Continental  port  for  docking  and  repairs.  No 
details  of  damages  provided. 

November  25,  1967  Surveyor  at  Singapore  reported  fractures  in  aftpeak  bulkhead  and  cargo 
Heavy  Weather  tanks  //7,8,&9  Center , engine-room  telegraph  unserviceable  due  salt-water 

Damages  contamination, heavy  knock  in  No.  2 cylinder  due  to  2 smashed  rings.  7^11 

foregoing  damages  due  to  heavy  weather.  Vessel  sailed  4 days  after 
damages  reported. 

January  26,  1968  On  weighing  anchor  for  sailing  about  7:30  a.m.  at  Teneriffe,  from 

Windlass  Damage  London  for  Persian  Gulf,  port  windlass  cylinder  block  cracked.  Repairs 

completed  and  vessel  sailed  Feb.  9. 

September  16,1970  Hit  while  anchored  a.m.  in  Flushing  Roads,  Scheldt  River  by  vessel 

Hit  Vfnile  At  outward  bound.  Ocean  Tanker  inbound  from  Aden.  Damage  in  way  amidships 

Anchor  to  bulwarks  and  stanchions  on  several  decks.  Motor  lifeboat  crushed 

and  smashed  and  davits  buckled.  Repairs  deferred. 

February  27,  1974  Arrived  Singapore  Roads,  in  ballast,  where  agent  requested  survey  of 

Engine  Da.i,age  cooling  pump  main  engine  motor  damage.  Left  for  Persian  Gulf  March  7. 

April  6,  1974  Enroute  Mena  al  Ahmadi  for  Isle  of  Grain,  arrived  Cape  Town  where 

Generator  Failure  agent  reported  diesel  generator  failure.  Sailed  April  16. 

September  3,  1974  Vn>ilc  lying  in  Mar tiguos-Lavera , France  fire  broke  out  in  engine  room 

Engine  Room  and  was  extinguished  after  20  minutes.  One  crew  member  taken  to  hospital 

Fire  with  serious  burns.  Snilcd  Sept. 4,  for  Huelva,  Spain.  No  damages,  if 

any,  reported. 


NOTE:  Tlie  foregoing  casualties  were  all  obtained  from  hloyd's  List,  the  daily  newspaper 

^ puhli.shcd  by  Lloyds  of  T.ondon.  The  car.ualtiiis  have  been  retained  by  the  Tanker 

Advisory  C<aitcr  starting  Jaiumry  1,  1964.  Tin-  Tanker  Advisory  Center  does  not  guarani 
the  accuracy  of  the  information  contained  herein,  nor  does  it  accept  responsibility 
for  errors  or  omissions  or  their  consequoncos . 
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prepared  October  4,  1970 


Enclosure: (TAC-2) 


C'lDF  FOR  TANKFR  r.ASIlAITIES 


'•■4 


Description  of  Casualty 


11  weather  damage 
at  sea 

12  weather  damage 
in  port  underway 

13  weather  damage 
In  port  moored 


21  stranding  in 
coastal  waters 

22  stranding  in 
port 

23  stranding  in 
river 

2A  stranding  in 
unreported  area 


31  collision  at  sea 

32  collision  in  • 
coastal  waters 

33  collision  in 
port 

34  collision  in 
river 

35  collision  in 
unrcported  area 


41  contact  damage 

42  hit  bottom, 
grounded 

43  hit  dock, buoy 
or  structure 

44  hit  vessel 
moored  to  dock 

45  hit  vessel 
at  anchor 

46  struck  submerged 
object 

47  hit  by  vessel 
while  anchored 

48  hit  by  vessel 
while  moored 

49  hit  by  assist- 
ing tug  boat 


51  fire  &/or  explo- 
sion,cargo  tanks 

52  fire  &/or  explo- 
sion, pumproom 

53  fire  &/or  explo- 
sion,engine  room 

54  fire  L/or  explo- 
sion,main  engine 


55  fire  &/or  explo- 
sion, boilers 

56  fire  &/or  explo- 
sion,other  area 


61  damage  to  mach. , 
prop, rudder, etc. 


71  lost  anchor 
&/or  chain 

72  alleged  crew 
negligence 

73  ice  damage 

74  flooded  engine 
room 

75  blacked  out 

76  lube  oil  system 
contaminated 

77  engine  trouble 

78  pumproom  flooded 

83  steering  gear 
trouble 

81  oil  spill 

82  damage  from  war 
or  hostilitcs 


83  other  casualty 

84  broke  down  at 
sea 

85  stopped  at  sea 
for  repair 


90  scrapped 

91  sold  for  scrap 

92  converted 


Note:  There  is  no  79  under  d€>scr  iption.  It  is  an  extra. 
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Effect  of  Casualty 

A diverted  for  repairs 
B returned  to  port  for  repairs 
C remained  in  port  for  repairs 

E towed  into  port 

F towed  part  way  then  under  own  power 
G tow  requested  but  underway  before  tug  arrived 
H tug  accompanied  vessel  to  port 

J speed  reduced  because  of  damage 

K lightered  cargo 

L ifHlfS  tons  of  damaged  steel 
M ////  person  (s)  dead  or  missing 
N iflt  person  (s)  severely  injured 

0 lost  lllllrlrinf  tons  of  oil  to  the  environment 
P lost  an  unknown  quantity  of  oil  to  environment 

Q total  loss 

R constructive  total  loss 
S compromised  total  loss 

T vessel  abandoned  by  crew 

V dock,  buoy  or  structure  reported  damaged 
W dock,  buoy  or  structure  heavily  damaged 

Y other  vessel  heavily  damaged 
Z other  vessel  reported  damaged 


Under  Effect  of  Casualty  there  is  no  X.  This  letter  is 
used  in  coding  to  indicate  no  effects  listed. 
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TANICER  ADVISORY  CENTER 

StS  WEOT  TOTm  STREGT,  NEW  YORK,  N.  V.  10023 
(212)  873.3844 


ARTHUR  MCKENZIE,  Director 


REPORT 


STUJY  OF  TYPE,  NUMBER  AND  FREQUENCY 
RATIOS  OF  CASUALTIES  ON  ORE/OIL,  BULK/OIL, 
AND  OTHER  TANKERS  DURING  1973  AND  1974. 


MARCH  1975 


TO 


CAPTAIN  JOHN  BICKNELL,  MARINE  MANAGER 
AUSTRALIAN  NATIONAL  LINE 
SOUTH  MELBOURNE,  AUSTRALIA 
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STUDY  01'  TYPE,  NUM15ER  AND  FREQUENCY 
RATIOS  OF  CASUALTIES  ON  ORE/OIL,  BULK/OIL, 

AND  OTHER  TANKERS  DURING  1973  AND  197A. 

MARCH  1975 


INTRODUCTION 

This  report  presents  the  results  of  a study  of  the  type,  number  and  frequency  ratios 
of  casualties  on  ore/oil,  bulk/oil  and  other  tankers  during  the  two  year  period  of 
1973  and  197A.  The  study  was  performed  for  Captain  John  Bicknell,  Marine  Manager,  of 
Australian  National  Line,  South  Melbourne  as  authorized  by  teletype  dated  March  3,1975. 

DATA  SOURCE 

The  casualty  data  used  in  this  study  has  all  been  obtained  from  Lloyd's  List,  the  daily 
marine  newspaper  published  since  1734  by  Lloyd's  of  London.  The  statistics  of  the  num- 
ber, tonnage,  size  and  age  groupings  of  the  vessels  used  in  the  report  have  been  ob- 
tained from  the  publication  The  Tanker  Register  compiled  by  H.  Clarkson  & Company  Ltd, 
of  London.  The  calculation  of  casualty  frequency  ratios  has  been  developed  from  those 
two  sources  by  tlic  Tanker  Advisory  Center.  The  frequency  ratios  expressed  as  % wore 
derived  by  dividing  the  number  of  casualties  experienced  for  a type  of  vessel  by  the 
number  of  such  vessels  at  risk  as  of  the  mid-point  of  the  two  year  period,  namely  Jan- 
uary 1,  1974.  In  some  instances  the  corresponding  frequency  ratios  were  developed  for 
the  deadweight  tonnage  involved  in  casualties  divided  by  the  deadweight  tonnage  at  risk. 
Unless  indicated  otherwise  the  nequency  ratios  referred  to  are  based  on  the  number  of 
vessels  involved. 

GENERAL  BACKGROUND 

Orc/oil  and  bulk/oil  vessels  are  becoming  more  numerous  in  recent  years.  As  of  January 
1975  there  were  an  estimated  216  o/o  vessels  with  a deadweight  capacity  of  about 
23,000,000  tons.  And  the  b/o  vessels  with  a capacity  of  nearly  18,000,000  DWTs  numbered 
174.  Attachment  A shows  the  cross  sectiensof  a tanker,  bulk  carrier,  ore/oil  and  bulk/oi 
vessel.  Ore/oil  vessels  have  been  growing  larger  in  recent  years  with  the  Svealand  of 
278,000  DWT  now  in  service.  The  bulk/oil  vessels  are  also  getting  larger  but  the  biggest 
one  afloat  as  of  1/1/74  was  the  Tsuruga  Maru  of  140,000  DWTs.  According  to  11.  P.  Drewry 
(Sliipping  Consultants)  Ltd.  London  percentage  of  time  spent  trading  in  oil  by  these 
combination  carriers  has  been  decreasing  from  91%  during  1972,  to  77%  in  1973  and  51% 
during  1974.  Tankers  other  than  combination  carriers,  of  over  6,000  DWT  number  about 
3800  as  of  1/1/75  with  an  estimated  total  capacity  of  nearly  240,000,000  DWTs. 

CASUALTY  I'JCPERIENCE-GENERAL 

The  casualties  included  in  this  study  have  been  classified  into  seven  groups  as  follows: 
weather  damage;  st rand ing.s ; collisions;  contact  damage;  fires  & explosions;  damage  to 
machinery,  shafts,  propellers,  etc.;  and  other  casualties.  Attachment  B lists  the  break- 
down of  Buhil  iv i sions  used  within  each  category  and  illustrates  kind  of  casualties  includ 
ed  under  contact  damage,  damage  to  machinery,  shafts,  propellers , etc , and  other  casualti 
Each  category  of  casualty  shall  be  considered  separately  with  comments  and  conclusions 
as  appropri.'jte.  The  casualty  experience  is  contained  in  Tables  1,2  & 3 with  additional 
data  on  casualties  indicated  on  Attachments  B 4 C. 
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TABLE  1 


OIL  CARRIERS  / 

CASUALTY  FREQUENCY  RATIOS 
1973  - 1974 


ALL  OIL 

ORE/OIL  BULK/OIL  TANKERS  CARRIERS 


Casu- 

alties 

Ratio 

% 

Casu- 

alties 

Ratio 

% 

Casu- 

alties 

Ratio 

% 

Casu- 

alties 

Ratio 

% 

14 

6.9 

2 

1.3 

232 

6.5 

248 

6.3 

WEATHER  DAMAGE 

MDWT 

1,028 

4.9 

203 

1.3 

12,835 

5.9 

14,066 

5.5 

0 

18 

8.9 

6 

3.8 

211 

5.9 

235 

6.0 

STRAND INGS 

MDWT 

1,483 

7.1 

499 

3.1 

10,356 

4.8 

12,338 

4.9 

(f 

10 

^.9 

6 

3.8 

132 

3.7 

148 

3.8 

COLLISIONS 

MDWT 

673 

3.2 

534 

3.4 

6,527 

3.0 

7,731* 

3.0 

a 

22 

10.8 

12 

7.6 

445 

12.5 

479 

12.2 

CONTACT  DAMAGE 

MDWT 

1,345 

6.4 

1,266 

8.0 

20,280 

9.4 

22,891 

9.0 

9 

9 

^.4 

13 

8.3 

145 

4.1 

167 

H,2  ^ 

FIRES  & EXPLOSIONS 

MDWT 

860 

4.1 

1,693 

10.6 

9,522 

4.4 

12,075 

4.8 

DAMAGE  TO  MACH . , 

0 

19 

9.4 

34 

21.7 

713 

20.0 

766 

19.5 

SHAFTS, PROPS., ETC. 

MDWT 

2,090 

10.0 

3,367 

21.2 

43,785 

20.2 

49,242 

19.4 

# 

23 

n.3 

21 

]3.4 

354 

9.9 

398 

10.1 

OTHER  CASUALTIES 

MDWT 

1,606 

7.7 

2,523 

15.8 

23,249 

10.7 

27,378 

10.8 

a 

115 

56.7 

94 

59.9 

2,232 

62.6 

2,441 

62.1 

TOTALS 

MDWT 

9,085 

43.3 

10,085 

63.4 

126,554 

58.3 

145,724 

57.5 

FLEET  AT  RISK 

if 

203 

157 

3,568 

t • 

3,928 

as  of  1/1/1974 

MDWT 

20,963 

15,911 

216,720 

253,594 

APPENDIX  B 


SAMPLES  OF  DATA  ANALYSIS  METHODS 


UNITED  STATES  SALVAGE  ASSOCIATION  DATA  ANALYSIS  METHOD 


° USSA  has  developed  a computer  program  that  analyzes  their  punch  card 
data. 

® The  program  capabilities  are  limited  and  as  described  on 
Enclosure  (USSA-1). 

° The  program  and  output  are  not  available  to  the  public  in  any 
form  (consequently  no  sample  is  included). 

° USSA  has  not  made  use  of  the  program  yet,  but  have  had  requests 
from  the  American  Hull  Insurance  Syndicate. 

“ The  program  appears  to  be  useful  for  macroscopic  research  project 
eval uat ion. 
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Enclosure  (U5SA-1) 


Unmthij  States  Salvagf£  Associahon, inc. 





t * cco  TivC 
O'"  rice 


99  STREET  - .:j  NEW  YORK.  N.Y.  10036 


Ca«lE  aoO«CSS 
UNiSau/aOE.'. 


TELEPmOnC  (2i2)  a33-7^0O 


December  13,  1972 


V > 1 
t 


To:  Data  Processing  Department 

Attention:  Mr.  D.  R.  E^est 

From:  K.  S.  Tov/nsend 


Subject:  Damage  Survey  Analysis  (DSA) 

Coding  Run 


V/e  are  desirous  of  ascertaining  the  extent  of, 
and  nominal  descriptions  of,  damages  v/hich  b.ave  been  collected 
under  DSA  from  its  incention  to  date,  of  certain  of  the 
various  types  of  vessels  involved  in  the  system,  and  for  all 
vessels  grouped  as  a whole. 


Please  arrange  to  provide  us  v;ith  the  fcllcv/ing : 


VESSEL  TYPE  CODES 


10  - 

lij 

General  cargo  vessels 
(Mon-V.'orld  Mar  II,  excluding 
containor/cargo  vessels) 

22  - 
27  - 
32  - 

26 

31 

3') 

Tank  vessels  0 to  110,000  tons  DV;? 
Tank  vessels  110,000  to  210,000  tons 
Tank  vessels  over  210,000  tons  DWT 

35  - 

39 

Solid  bulk  carriers 
(stone,  grain,  coal,  etc.) 

^0  - 

Jfij 

Ore/Oil  ves.sels  0 to  infinity  tons  C 

'15  - 

fi9 

Solid  bulk  carriers,  self-unloaders 
(stone,  grain,  coal,  etc.) 

1 

O 

5'l 

Bulk  chemical  carriers 

r 
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r 


55  - 

59 

Liquid  gas  carriers 

60  - 

6'i 

Container/cargo  vessels 

65  - 

69 

Container  vessels 

73  - 

76 

Refrigerated  cargo  vessels 

77 

Passenger  vessels 

78 

Railroad  car  ferries 

79 

Automobile,  roll-on-roll-off  vessels 

80 

Barge  carriers 
(Lash,  Seabee,  etc.) 

81 

Oceanographic  survey  and 
research  vessels 

The  type  codes  are  to  be  lurnped  together,  for  exarr.ple, 
there  is  no  necessity  of  individually  collecting  information 
on  type  code  1],  12,  and  13  for  the  first  entry,  the  total 
type  classification  10  to  1 being  the  desired  group;  in  the 
second  entry  it  v.'ill  be  noted  that  three  sepa.rate  groups  are 
reo.  lies  ted . 

For  each  of  the  17  (total)  type  groups,  excluding 
behalf  c i rcur.s !:  anco  cases  (bloc!:  1),  and  ignoring  re^ir  status 
Xblocks  51,  p2  and  o3) » please  provide: 

1.  Sum  of  number  of  vessels 

2.  Sum  of  number  of  casualties  (Cases). 

3.  Sum  of  total  renair  cost  (blocks  36- 

^!1). 

h.  A run  v.’lth  alleged  cause  (blocks  ^12  and 
*t3)  as  lead  control,  showing: 

A.  Sum  of  total  repair  cost  in 
each  alleged  cause  category 
In  doscending  order  of  total 
repair  cost. 

r.  Sum  of  cases  foi'  each  entry  in 
(A)  above. 

C.  Average  total  r'’'palr  cost  for 
each  entry  In  (A)  above,  i.o., 

(A)  -i  (!i)  foi-  each  entry. 


B-3 


'ey 


W 


- 3 - 


T 

i.y  * 
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f \ i rti 


5.  A run  ulth  affected  elements  (blocks  45- 
46,  47-43,  and  49-50),  as  lead  control 
showing ; 

A.  Sum  of  affected  elements  re- 
pair cost  (blocks  6i-b5,  66- 
70,  and  71-75)  in  each  affected 
element  category,  in  descending 
order  of  affected  elements  re- 
pair cost . 

B.  Sum  of  cases  for  each  entry  in 
(A)  above. 

C.  Average  affected  elements  repair 
cost  for  each  entry  in  (A)  above, 
i.e.,  (A)  -r  (B)  for  each  entry, 

6. '  A run  v.’ith  alleged  cause  as  lead  control, 

shovdng : 

A.  Sum  of  affected  ele.ments  re- 
pair cost  in  each  affected 
element  category  in  descending 
order  of  affected  elements  re- 
pair cost,  in  each  alleged  cause 
category . 

B.  Sum  of  cases  for  each  entry  in 
(A)  above. 

C.  Average  affected  elemenr.s  re- 

pair cost  for  each  entry  in 
(A)  above,  i.e.,  (A)  (B)  for 

each  entry. 

7.  A run  v/ith  alleged  cause  as  lead  control, 
showing: 

A.  Sum  of  affected  elements  repair  time 
(blocks  55-56,  57-56,  and  59-60)  in 
each  affected  element  category  in 
descending  order  of  repair  time,  in 
each  alleged  cause  category. 

B.  Sum  of  cases  for  each  entry  in  (A) 
above . 

C.  Average  affected  elements  repa’r  time 
for  each  entry  in  (A)  above,  i.e., 

(A)  -r  (;’<)  I'or  each  entry. 


- (1  - 


8.  Sum  of  I’cpair  time  for  all  affected  elements. 

A.  Sum  of  affected  elements  repair 
time . 

B.  Sum  of  affected  elements. 

C.  Average  affected  elements  repair 
time , i.e.,  (A)  -r  (B). 

9.  Please  repeat  1 through  and  including  8 above 
v/ithout  separating  vessels  into  type  groups, 
again  excluding  behalf  circumstance  cases,  and 
ignoring  repair  status. 


Please  ensure  that  all  cards  to  be  cancelled  accou.nt 
de ferred/cor.’.pleted  repair  status  ar’O  so  cancelled  (v/e  have  no 
such  cancellations  on  hand  hare  for  the  month  of  December). 


To  aid  in  interpreting  v/hat  we  desire,  the  follcving 
is  what  we  want  to  achieve: 

Items  1 , 2 aTid 3 

The  average  total  repair  cost  per  vessel  and  per 
casualty,  by  type  of  vessel. 

Item  ^ 

Specific  and  average  total  repair  cost  per  c 
by  cause,  by  type  of  vessel. 

I ten  5 

Specific  affected  elements  and  spe^'^ 
costs  of  same,  per  casualty,  by  typ 


Specific  affected  <'iem--'nt:. 
costs  of  same,  per  car.ua 'ty, 


Spf* c i f i c and  <av(  r ■ 
affected  elements,  p'  :■  . 


repai r 
Item  6 


repai r 
I tern  7 
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Item  8 


The  average  affected  elements  repair  time,  per 
casualty,  by  type  of  vessel. 

Item  9 

All  as  per  1 through  8,  for  all  vessels  considered 
as  a group . 


Please  advise  should  you  have  any  questions. 


rn  S>^To  v;n  send 


Enclosure : 

DSA  Form  No.  100 


cc  with  enclosure: 

Mr.  R.  T.  Luehman  - Treasurer 
Mr.  V/.  J.  Weir  - Coding  Section 
Mrs.  A.  Winters-  " " 
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d"J 

UNITED  STATES  COAST  GUARD 


* A program  has  been  in  existence  since  1963. 

® The  input  data  for  the  program  is  obtained  from  forms  CG-2692, 
CG-92I4E  and  related  reports;  and  coded  in  accordance  with  in- 
structions in  Marine  Casualty  Statistics,  Form  CGHQ-i<095  (II-6I). 

“ Enclosure  (USCG-l)  is  a copy  of  the  coding  instructions. 

* Very  few  purely  structural  aspects  are  considered. 

® Estimated  damage  cost  is  considered. 

® A sample  run  of  the  program  was  not  received;  however  the  program 
output  is  supposed  to  be  publicly  available. 

® The  program  appears  to  be  useful  for  macroscopic  research  project 
evaluations . 
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Enclosure  (USCG-1) 

CODING  INSTRUCTIONS 
for 

COMMERCIAL  VESSEL  CASUALTIES 
(As  Amended  FY  1976) 

The  followin{;  coding  instructions  axe  applicable  to  vessel  casualties 
such  as  collisions,  groundings,  and  fires,  whether  or  not  there  is  loss 
of  life  or  injuries  as  a result  of  the  vessel  casualty.  The  input  data 
shall  be  obtained  from  forms  CG-2692,  CG-92UE  and  related  reports;  coded 
in  accordance  with  those  instructions  and  those  fo\^d  on  Code  Sheet  - 
Marine  Casualty  Statistics,  Form  CGHQ-l*095(H-6l) . 

SECTION  2 OF  CGHQ-U09'^  - DATA  REQUIRED  IN  ALL  CASES 


■If, 


CARD  COLUI'IN  1-5:  Case  Serial  Number;  assigned  consecutively  for  ten  years. 

Where  two  or  more  vessels  are  involved,  such  as  in  a 
collision,  the  same  case  serial  number  is  given  to  all 
involved  vessel  cards.  The  same  is  true  for  the  per- 
sonal accident  cards  if  there  are  injuries,  death,  or 
missing  persons  involved  in  the  vessel  casualty. 

Commencing  July  1,  1962  the  first  case  number  will  be 
30001  and  continue  upwards.  The  three  (3)  indicates 
Fiscal  1963*  All  niimbers  above  30000»  l^ut  no  higher 
than  3U999»  will  indicate  vessel  casualties. 

If  a personnel  injury  or  death  occurs  that  does  not 
involve  a vessel  casualty,  see  coding  instructions 
"Commercial  Vessel  - Personnel  Injuries  and  Deaths." 

Thes  case  serial  nvunbers  will  be  in  the  35000  series 
commencing  1 July  I962. 

CARD  COLUMN  6-11:  Official  Number 

Documented  Vessels  of  U.S. 

State  Numbered  Vessels 
Named/Unnumbered  Vessels 
Naval  Vessels 
Foreign  Vessels 

CARD  COLUT-ni  12:  Coast  Guard  Inspected 

1.  yes 

2.  no 

3.  unknown  (Valid  FY  63-70) 


— Use  Official  Number 

— Use  State  Number 

— Use  Name 

— Use  Type  of  Designation 

— Use  Country  of  registry 


;a7,a7JHBia'ai 
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GEIMIIG  TYPE 


CARD  COLUim  13-14:  T\-pe  of  Vessel: 

01  - Artificial  Island  or  fixed  structure,  including 
mobile  drill  rigs  (46  CFR  140.10-5) 

02  - Cargo  Vessel  (freight)  Inspected  U.S.  vessels 
only 

03  - Cargo  barges  (freight)  (see  also  20) 

04  - Commercial  vessels  that  carry  freight  and  off- 
shore supply  vessels 

05  - Construction  cuid  vrrecking  vessels,  including 
vessels  such  as  drill  tenders,  pile  drivers,  derrick 
barges,  drill  ships  and  barges 

06  - Dredges,  self-propelled 

07  - Dredges,  non-self  propelled 

08  - Fishing  vessels  (excluding  sport  fishing, 
charter  fishing  vessels) 

09  - Tugs  and  towboats-  also  Unmanned  Bow  Thruster  Unit 

10  - Passenger  vessels  (other  than  ferries)  over 
65  feet  and  100  or  more  G.T. 

11  - Passenger  vessels  (other  than  ferries)  over 
65  feet  and  less  than  100  G.T. 

12  - Passenger  vessels  (other  than  ferries)  not 
more  than  6$  feet 

13  - Ferries  over  65  feet  and  100  or  more  G.T., 
carrying  passengers  or  passengers  and  vehicles. 

14  - Ferries  over  65  feet  and  less  than  100  G.T., 
carrying  passengers,  or  passengers  and  vehicles. 

15  - Ferries  not  more  than  65  feet,  carrying 
passengers  or  passengers  and  vehicles 

16  - Passenger  barges  (including  ferry  barges) 

17  - Tankships 

18  - Tank  barges  (inflammable  and  combustible 
cargoes)  (sec  also  29) 

19  - Public  vessels  (passenger) 

20  - Public  vessels  (cargo);  excluding  GAj\  vessels 

21  - Public  vessels  (tanker);  including  USNS  tankers 

22  - Public  vessels  (other) 

Public  vessels  of  the  United  States,  or  municipality 
used  for  public  purposes  and  exempt  from  the  provisions 
of  Title  52.  Includes  such  vessels  as  Na'/y,  Air  Force, 
Army,  Coast  Guard,  Coast  and  Geodetic  Survey,  Corps 
of  Engineers,  MSTS,  and  DSNS. 

23  - All  other  U.S.  vessels  and  crafts  such  as  plea- 
sure, research,  cablcships,  seismographic  or  those 
not  otherv;ise  classified  above. 

24  - Foroi  ,gn  flag  vessels  (passenger) 

25  - Foreign  ftc-ig  vosr.cls  (freiglit) 

26  - Foreign  flag  vessels  (tajiker) 

27  - Foreign  flag  vessels  (other) 
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28  - Cargo  barges  (dangerous  and  hazardous  cargoes) 

29  - Tank  barges  (dangerous  and  hazardous  cargoes); 
including  barges  inspected  under  subchapter  I and  0 

30  - Hover  Craft 

Note:  See  card  column  h9~S0  to  describe  specific 

type  vessel  (Beginning  FY  69) 


CARD  COLUI-IN  l9:  Propulsion; 

1 - Steam 


CARD  COLUMN  I6: 


2 - Motor  (diesel) 

3 - Gasoline 
U - Sail 

5 - Non-self  propelled 

6 - Other,  including  gas  turbine 

7 - Nuclear 
(-)-Unknovm 

Person  in  Charge  of  Vessel  Maneuvers; 

1 - Licensed  Master 

2 - Licensed  Pilot  (Federal)  serving  under  authority  of 

Federal  License 

3 - Licensed  Pilot  (State)  serving  under  authority  of 

State  License  (when  serving  on  foreign  vessel  & some  U.S. 
li  ~ Licensed  Mate  vessels) 

5 - 'Licensed  Operator  (Towboats,  small  passenger) 

6 - Documented  or  Certificated  Personnel 

7 - Commissioned  Officer  (Navy,  C.G.,  eto.) 

8 - Unlicensed  or  Undocumented, 

9 - Foreign  Pilot  or  Master,  or  other  Foreign  Personnel 
0 - Unmanned 

(-)-  Unknown 

Beginning  FY  72  - Equipment  Failure  V/hen  Fault  on  Part 
of  Engineroom  Personnel 
A - Licensed  Chief  Engineer 
B - Licensed  Engineer 

C - Documented  Engineer,  excluding  entry  rating 
D - Documented  Persons  other;  entry  ratings  other  docu- 
mented persons 

E - Unlicensed/undocumented  engineer 
F - Foreign  Engineer 
C - Unmanned  Engineroom* 

H - Other 


*This  code  takes  precedence  over  cases  where  person 
enters  unmanned  engineroom  while  attempting  to  cor- 
rect casualty  in  progress. 
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CARD  COHRIN  17-22:  Date  of  Cnoualty;  FY  63-FY  73; 

Shov  nonth  in  first  two  columns,  thus  January  as  01  or 
November  as  11. 

Day  in  second  two  columns,  thus  Jth  as  05  or  22  nd  as  22. 

CARD  COLUMN  8O:  Special  Indicator;  Be, ■ginning  FY  69; 

0 - Ifo  sigiiificant  data 

1 - Light  oil  pollution 

2 - Moderate  oil  pollution 

3 - Heavy  oil  pollution 

U - Uninspected  mobile  oil  drill 

5 - Gas  chemist  or  gas  free  certificate 

6 - Photographs  (eff.  5/17/68) 

7 - Radiotelephone  mentioned  in  the  report 

8 - Bridges  involved(if  collision  w/bridge  or  lock  & dam 

indicate  bridge) 

9 - Locks  or  dams  involved 
- - Hixrricane 

* - Sealanes 

Year  in  last  column,  thus  I96I  as  1. 

Example:  10  July  I969  would  be  O7IOO9. 

BEGimiNG  FY  7h 

CARD  COLUIRI  l?,l8;  Same  as  previous  year 

CARD  COLUIIN  19,20:  Marine  Inspection  Office  investigating  casualty 


AA 

Albany 

BF 

New  York 

AB 

Anchorage 

BG 

Oswego 

AC 

Baltimore 

BH 

Paducah 

AD 

Boston 

BJ 

Port  Arthur 

AE 

Buffalo 

EK 

Philadelphia 

AF 

Charleston 

BL 

Pittsburgh 

AG 

Chicago 

El 

Portland,  Maine 

AH 

Cincinnati 

BN 

Portland  Oreg. 

AJ 

Cleveland 

BP 

Providence 

AK 

Corpus  Christi 

BQ 

Portsmouth 

AL 

De troit 

BR 

Savannah 

AM 

Dubuque 

BT 

San  Diego 

AN 

Deluth 

BU 

Seattle 

AP 

Galveston 

BV 

San  Francisco 

AQ 

Guam 

FJ 

Saint  Ignace 

AR 

Hono]  ulu 

BX 

San  Juan 

AT 

Houston 

BY 

St.  Louis 

AU 

Huntington 

BZ 

Tampa 

AV 

Jacksonville 

CC 

Toledo 

AW 

Juneau 

CD 

Wilmington,  N.  ( 

AX 

Los  Angelos 

CE 

London 

AY 

Louisville 

CF 

Bremen 

AZ 

Memphis 

CG 

Singapore 

BB 

Miami 

CH 

Saigan 

BC 

Mobile 

CJ 

Manila 

BD 

Nashville 

cx 

Yokohoma 

BE 

New  Orleans 

CL 

Rotterdam 

CM 

CN 
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CARD  COLDtIN  21:  Month  TnvGstif:ation  Completed  (Special  Indicator  Code 

appears  in  CARR  COLUMN  80  Beginning  FY  7U) 


1 JAN 

2 FI-n3 

3 MAR 
U APR 

5 MAY 

6 JDN 

7 JXJL 

8 AUG 

9 SEPT 
^ OCT 
A NOV 
B DEC 

CARR  COLUI'IN  22;  Year  Casualty  Occurred. 

CARD  COLUMN  23:  Time  Of  Day; 

1 - Day 

2 - Night 

3 - Twilight 
(-)-  Unknown 

CARD  COLUMN  2U:  Type  of  Investigative  Report; 

1 - Marine  Board 

2 - Narrative 

3 - Letter  of  Transmittal 
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CARD  COLUMN  30-31 : Body  of  Water  VTiore  CaGualty  Occurred; 


01  - Inland,  Atlantic  - all  waters  covered  by  Inland 
Rules  of  the  Road  on  the  Atlantic  Coast  of  the  U-S., 
its  territories  and  possessions. 

02  - Inland  Gulf  - all  waters  covered  by  Inland  Rules 
of  the  Road  on  the  g\ilf  of  the  U.S.  (Also  see  pa^e  23.) 

03  - Inland,  Pacific  - all  waters  covered  by  Inland 
Rules  of  the  Road  on  the  Pacific  Coast  of  the  U.S.  . 

Oit  - Western  Rivers  - all  v/aters  covered  by  the  West- 
ern Rivers  Rules.  (BEGUnmra  FY  ?6  THIS  CODE  WAS  DELETED. 
See  pages  22  & 2}  for  revised  Western  River  Codes.) 

05  ' Great  Lakes  - all  v/aters  covered  by  the  Great 
Lakes  Rules.  (See  page  29.) 

06  - Ocean,  Atlantic  and  all  seas  bordering  thereon. 

07  - Ocean,  Pacific  and  aill  seas  bordering  thereon  in- 
cluding the  China  Seas. 

08  - Ocean,  Indian  and  all  seas  bordering  thereon  in- 
cluding the  Arabian  and  Red  Seas. 

09  “ Ocean,  Mediterranean 

10  - Ocean,  Arctic 

11  - Ocean,  Caribbean 

12  - Ocean,  G\ilf 

13  ~ Foreign  waters 

(Beginning  IT  69)  See  CARD  COLUMNS  h$-h7  to  amplify  location. 

CARD  COLUMN  32-33 ^ Nature  of  Casualty; 

01  - Collision  v/ith  vessel,  meeting  situation 

02  - Collision  with  vessel,  crossing  situation 

03  - Collision  with  vessel,  overtaking  situation 

OU  - Collision  with  vessel  anchored  or  moored  (use  only 
if  not  docking/unddeking 

09  - Collision  with  vessel  while  docking  or  undocking 

06  - Collision  v/ith  vessel  in  fog  (Takes  precedence 

over  01,  02,  03 ) 

07  - Collision  with  vessel,  NOC  (including  minor  bumps 

tug  and  vessel^ 


I 


I 
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CARD  COLUMN  32-3J:  Nature  of  Casualty;  (COIJT.) 

08  - Collioion  with  Floating  or  Submerged  objects  (other 

than  ground) 

09  - Collision  with  Fixed  Objects,  piers,  *bridges , ^Locks 

♦Use  indicator  CARD  COLUMN  80 

10  - Collision  with  ice  or  ice  fields 

11  - Collision  with  aids  to  navigation,  fixed  or  floating 

12  - Collision,  other  than  with  vessel,  NOC  (Offshore 

Rigs  - Seaplanes) 

13  - Explosion  and/or  fire  involving  liquid  bulk  cargo 

(includes  vapors) 

lU  - Explosion  and/or  fire  involving  general  cargo 

15  - Explosion  and/or  fire  involving  vessel's  fuel 

(includes  vapors) 

16  - Fires,  vessel  structure 

17  - Fire,  vessel  equipment  (only  v;hen  damage  to  vessel 

structure  is  incidental,  minor  or  absent)  including 
crank  case  explosions,  beginning  FY  71 

18  - Explosion,  boiler  (whether  or  not  fire  results) 

19  - Explosion,  pressure  vessels  and  compressed  gas 

cylinders 

20  - Explosion  and/or  fire  - not  otherwise  classified 

21  - Groundings  with  damage  -j 

22  - Groiindings,  no  damage  (cannot  have  monitary  damage 

to  vessel  listed) 

23  - Found erings 

2k  - Capsizing  v;ith  or  without  sinking 

25  - Flooding,  swamping,  without  sinking 

26  - Heavy  weather  damage  and  weather  generally  (Begin- 

ning FY  69  rarely  used  heavy,  weather  not  nature) 

27  - Cargo  Damage,  no  damage  to  vessel 

28  - Material  failure,  vessel  structure 

29  - Material  failure,  machinery  and  associated  en- 

gineering equipment 

30  - Material  failure,  equipment  (other)  including 

cargo  gear,  propeller  shaft 

31  - Casualty  not  ot'nerwise  classified,  undetermined  or 

insufficient  information-  earthquake 

Beginning  FY  69 — Enemy  action,  vessel 
disabled  due  to  fouled  propeller. 

32  - Barge  breakaway 
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Beginning  FY  70 

cadse/factor 

CARD  COLWIN  3U:  CARD  COLUl'DI  3$: 


A.  P.F.  Glate  Pilot  A. 

B.  P.F.  Federal  Pilot 

C.  P.F.  Foreign  Pilot,  Foreign  Maoter 

D.  P.F.  Licensed  Personnel  B. 

E.  P.F.  Certificated  Personnel 

F.  P.F.  Unlic.,  Uncer.  Personnel  C. 

G.  P.F.  Unlicensed  Pleasure  Boat  D. 

H.  P.F.  All  Others  (Longshoremen  & 

Harbor  workers)  E. 

I.  Calculated  Risk  P. 

G. 


H. 

I. 

J. 

K. 

L. 

M. 

N. 

O. 

P. 

Q. 

R. 

S. 

T. 

D. 

V. 

W. 

X. 

Y. 

Z. 


RULES  OF  THE  ROAD  (FY  197P)  Use 
Special  Rules  of  Road  Codes  in 
C/C  36-38  and  39-iil 
STRUCTURAL  FAILURE  - Improper 
loading 

LOOKOUT  - Improper/failure  to  post 
STRUCTURAL  FAILURE  - excessive  speed 
in  heavy  weather 


MISJUDGED  EFFECTS  - wind,  current, 
speed 

NAVIGATION  - reliance  on  floating 
aids  to  navigation 

NAVIGATION  - Failed  to  ascertain 
position 

NAVIGATION  - Failed  to  utilize  all 
available  navigation  equipment 
VESSEL  SEEERED/agreement  reached 
FAILURE  TO  PROPERLY  ALIGN  TOW 
LACK  OF  LOCAL  KNOV/LEDGE 

INEXPERIENCED  PERSOTEIEL 
MANEUVERED  W/O  PROPER  ASSISTANCE 
CARELESSNESS/lNATTEITnON  ( asleep) 
IMPROPER  correcti\t:  prcceddpj:s 
POOR  SEAMAIfSllIP  - fouled  whcel/shaft 
FAILED  - improperly  determined  height 
of  tide;  failed  to  correct 
INADEQUATE  CONTROL  OF  ASST.  VESSEL 
IMPROPER  MOORKG/TOWING  (tripping) 
ILPROPER  SAFETT  FFtECAUTIONS  - loading 
inflajiimable  liquid/fueling/repairs 
IMPROPER  SECURING /RIGGING 
OTHER,  not  othervise  classified 


k.c:  ■ V4.- • 


iL. 


Bc{jinning  Ff  70 

cause/factor 


CARD  COLUI-m  3ii:  CARD  COLUIIN  35 ; 


J.  Storms,  He.'i'/y  Weather  A. 

K.  Adverse  Weather  B. 

C. 

D. 

E. 

F. 

G. 

H. 

J. 

K. 

L. 

M. 

N. 

P. 

Q. 

R. 

S. 

T. 

U. 


TYPHOON,  IIURPJC/JfE,  etc. 

GAU:  FORCE  V.'INDS 

ADVERSE  V-'EATJIER  - restricted  vis.  only 
SMALL  CA-RFT  WARNINGS 
WIlfDS,  SMALL  CRAFT  - gale  force 
LARGE  SWELL  - as  across  bar 
CARGO  SHIFT 

ARCHOR  FAILED  TO  KOLD/DRIFTED 

OTHER 

UNEXP.  GUS'L’Y  WIND,  docking/ur.dc ' ici ng 
TOW^IOORING  PART  DUE  HEAFf  WE./'.TiiER 
SQUALLS  - reduced  visibility/wind 
ANCHOR  PARTED 

LT.  VESSEL  SET’  DOWN  ON  PIER/LOCK 
STRUCTUIUL  FAILURE 

LT.  VESSEL  SET  DOWN  ON  MOORED  ’/ESSEL 
ICE 


L.  Unusual  Cirrrents 


A.  ERRATIC 

B.  STRONG  CUERENTS/nARROV  CILAJiNSL 

C.  AGREH^EI^^  FJDtCHED/CROSS  CURREirr,  set  tow 

D.  STRONG  SURGE 

E.  OUTDPlAFT/BACKLASH  from  dam/lock 

F. 

G. 

H. 

Z.  OTHER 
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Beginning  FY  ^0 

cadse/factor 

CARD  COLUI-IN  34; 

M.  Sheer,  Suction,  Bank  Cushion 


A. 

B. 

C. 

D. 

E. 
Z. 


NAREOV/  CHAOTiEL 
NAVIGATING  CLOSE  TO  SHORE 


OTHER 


N.  Depth  less  than  charted 

A. 

CHARTS  ERRONEOUS 

B. 

AREA  SHOALLED/SILTED 

C. 

POSITION  OF  HAZARD  DOUBTFUL 

D. 

PUBLICATIONS  ERRONEXDUS 

E. 

F. 

G. 

H. 

OTHER 

0.  Restricted  maneuvering  room  - 

A. 

Not  otherwise  classified 

no  personnel  fault 

P.  Structural  Failure  - 
no  personnel  fault 


A. 

B. 

C. 

D. 

E. 

P. 

G. 

H. 

J. 

K. 

L. 
Z. 


WASTED  PLATE  AND  INTERNA LS/or  v/ood  rotte 
WASTED  WELDS 

FRACTURE  - PLATES  AND  INTERNALS 

FRACTURE  - WELDS 

INDENT  - Minor 

SET  UP  - Major 

BUCKLING 

DESIGN 

EXPLOSION  and/or  FIRE  - structural 
failure  as  the  result  of 


OTHER 
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Beginning  FY  (0 

cause/factor 


CARD  COLDI-IN  3U: 

Q.  Equipment  Failure/normal  wear 

R.  Equipment  Failurc/matorial 
fault 

S.  Equipment  Failurc/design 

T.  Equipment  Failuro/P.F.  of 
operating  peroonnol  (including 
improper  operation,  lack  of 
maintenance. ) 


CARD  COLWm  35: 

A.  MAIN  ST£L\N  SYSTEM 

B.  AUXILIARY  STEAM  SYSTK-I 

C.  FEED  AND  C0irDEi:3ATE  SYSTEI 

D.  SALT  WATER  SYSTEI 

E.  FRESH  WATER  SYSTBI  (excluding 
feed  system) 

F.  CARGO  OIL  SYSTE-I 

G.  FUEL  OIL  SER-'XTCE  SYSTEI 

H.  FUEL  OIL  TRANSFER  SYSTEM 

I. 

J.  LUBE  OIL  SYSTBI 

K.  HYDRAULIC  SYSTEMS 

L.  FNEUI-IATIC  SYSTEM 

M.  REFRIGERATION  SYSTEM 

N.  VENTILATION  SYSTEM 

P.  SANITARY  SYSTEM  & HULL  DRAINAGE 
SYSTEM  (Incl.  Bilge  System) 

Q.  FIRE  FIGHTING  EQUIH'IENT  & LIFE 
SAVING  EQUIPI-ENT 

R.  DRILLING  EQUIPMENT 

S.  ELECTRICAL  (All  equip) 

T.  LPG/LFG/02  SYSTEM  (All  compressed 
gases,  except  decompression  cliamber) 

U.  DECOMPRESSION  CHAIIDER,  FY  71 

V.  CRANKCASE  EXPLOSION,  FY  ?1 

W.  DECK  EQUIH-IENT  - cargo  (winches, 
booms,  etc.) 

X.  DECK  EQUIPMENT  - other  (anchor 
windlass,  c.hain,  mooring  line) 

Y.  FAILURE  OF  MACHINEIiY  SUPPORTS 

Z.  OTHER 
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BEGINlfli’IG  FY  ?0 

cause/factor 


CARD  COLUMN  lU;  CARD  COLODJ  35: 


U.  ONSEAV/ORTinr  A. 

X.  IMPROPER  MAIOTENANCE 

B. 

C. 

D. 

E. 
P. 
Z. 


FAILURE  OF  WOOD  HULL  PLATING/^-IO DERATE 
SEAS 

STEEL  HULL  DETERIORATED 
FAILURE  TO  BLOW  TUBES 
NOT  SUITABLE  FOR  ROUTE 


OTHER 


V.  UinCNOV/N/OTHER  A. 

B. 

C. 

D. 

E. 

F. 

G. 

H. 

J. 

K. 

L. 

M. 

N. 

P. 

Q. 

R. 

S. 
Z. 


BARGE  BREAKAWAY,  IMPROPER  MOORING 

BRiLVKAWAY  DUE  TO  WAKE  WASH 

ElfUIY  ACTION 

CHEMICAL  SPILL 

VANDALISM 

BIjOW-OUT 

ENGINE  ROOM  FIRE,  UilDHTERI-IINED  ORIGIN 
FIRE,  OTHER/UUDETERHIHED 
DOCK  BOLLARD  FAILURE 

uina;ov/H 

DRILLING  EQUIFMETsT 
STABILITY 

PROGRESSIVE  FLOODING 

VESSEL  OVERRUN  AND  SUNK 

V.\KE  DAJ-IAGE  IROM  OTHER  VESSEL 

FIRE  BARGE  LO/J)ED 

FIRE  BARGE  EMPTY-NOT  GAS  FREE 

OTHER 
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Beginning  FY  70 
cause/factor 


CARD  COLUIW  35: 


CARD  COLUMIf  3h: 

W.  Fault  other  vessel/personnel  A. 

B. 

C. 

D. 

E. 

F. 

H. 

J. 

K. 
Z. 


NOT  APPLICABLE 

VESSEL  INTEIITIONALLY  GROUNDED  TO 
AVOID  COLLISION 

BRIDGE  TEirOER  CLOSED  DRAV.’BRIDGE 
BRIDGE  TENDER  FAILED  TO  FULLY 
OPEN  SPAN 

OVERTAKING  VESSEL  TOO  CLOSE,  SHEERED 
GROUNDED  TOW  TO  PREVENT  BARGE  FROM 
SINKING 

GROmroED  TOW  TO  PREVEITr  TUG  FROM 
SINKING 


OTHER 


Y.  Floating  Debris,  submerged 
object  (other  than  bottom) 


A.  SUBMERGED  OBJECT 

B.  VOODEN  HULL  HOLED 

C.  DAMAGED  BOW  THRUSTER 

D.  DAMAGED 

E. 

F. 

G. 

Z.  OTHER 


Insufficient  Horsepower/ 

A. 

NO  TUGS  AVAILABLE 

Inadequate  Tug  Assistance 

B. 

NOT  EliOUGH  TUGS  ORDERED 

C. 

UNABLE  TO  CONTROL  LIGHT  TOW/V/INT 

D. 

UNABLE  TO  COl.TROL  TOV//CURP-.EIT 

E. 

F. 

n 

UNABLE  TO  COITROL  TOW  IN  BEND 

Vt  • 
11. 

z. 

OTHER 

B-21 


Beginning  FY  71 
RULES  OF  ROAD  VIOLATIONS 
Enter  in  Card  Colujan  36-3^! 


A.  RULE  2 I>IPR0PER  LIGIITS 

B.  RULE  3 LIGHTS  FOR  TOWING 

C.  RULE  U NOT  UI.TDER  COt-n-IAND  LIGHTS/SPECIAL  OPS.  (OR  PILOT  RULES-SPECIAL  ORS.) 
RULE  5-10  LIGHTS  TCV-TiD  VESSEL/SMALL  VESSEL/PILOT  VESSEL/FISHIUG  VESSEL  - 

STERN  LIGHT 

D.  RULE  11  ANCHOR  LIGHTS 

E.  RULE  15  FOG  SIGNALS 

F.  RULE  16  SPEED  IN  FOG/SIGNAL  FORWARD  OF  BEAM.  EARLY 

Substantial  Action 

G.  RULE  17  GAIL  VESSELS 

H.  RULE  l8i  MEETING  SITUATIONS 

I.  RULE  I8iii  DANGER  SIGNAL 

J.  RULE  18 V BEI0  SIGNAL 

K.  RULE  I8viii  OVERTAKING 

L.  RULE  19  CROSSING  SITUATION 

M.  RULE  20  SAIL  VESSEL  laGHT  OF  WAY/EXCEPT  IN  NARROW  CHANNEL 

N.  RULE  21  PRIVILEGED  '/ESSEL  tLMNTAIN  C&S 

P.  RULE  22  BLUlDinrED  VESSEL  AVOID  CROSSING  AHEAD 

Q.  RULE  23  BURDENED  'VESSEL  KEEP  CLEAR 

R.  RULE  2k  OVERTAKIN’G  ’VESSEL  KEEP  CLEAR 

S.  RULE  25  KEEP  TO  ST3D  SIDE  OF  CHANI.’EL 

T.  RULE  26  RIGHT  OF  WAY  OF  FISHING  ’VESSELS 

U.  RULE  27  GEPERAL  PRUDENTIAL  RULE 

V.  RULE  23  COLmSE  SIGNALS  IirTERNATIONAL/BACKING  INLAND 

W.  KUIE  29  RULE  OF  GOOD  3EAIIANSHIP  (LOOKOUT) 

Z.  RUIE  FAILURE  TO  RE0ER  ASSISTANCE 


IF  LESS  THAN  3 ’AOLATIONS  ENTER— 


Beginning  FY  ?1 
RULES  OF  ROAD  VIOLATIONS 


Enter  in  Card  Column 


4 


COMMENTS  (up  TO  3 coiiiffiin:s) 


A.  EXCESS  SPEED 

B.  IHSUFFICIEin’  POV.ER 

C.  raONG  SIDE  OF  CHAIUrEL 

D.  FAILURE  TO  SOUirD  SIGNALS 

E.  MEETING  SITUATION,  TURNED  LEFT 

F.  CROSSING  SITUATION,  EURDEIfED  FAILED  TO  GIVE  WAY 

G.  FAILED  TO  STOP  OR  BACK 

H.  EVASIVE  MANEUVER  TOO  LITTLE,  TOO  LATE 

I.  OVERTAKING  VESSEL  FAILED  TO  KEEP  CLEAR 

J.  0;'ERTAKEN  VESSEL  FAILED  TO  MAINTAIN  COURSE  & SPEED 

K.  Wira,  SEA  OR  CURRENT  FACTORS 

L.  AGREEMEIT  REACHED,  VESSEL  SHEERED 

M.  U’IPROPER/NO  LOOKOUT 

N.  RADIO  TELEPHONE 

P.  RS  Uh^O  ACTION  IITENDED 

R.  H-IPROPER  LIGITS/SHAJPES  (Beginning  FY  7l) 

T.  PERSON  IN  CHARGE  INTOXICATED 


IF  LESS  THAN  3 VIOLATIONS  EITER 
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Beginning  FY  72 

CARD  COLUMN  36-3O;  Area  of  Causal  Connection 
CARD  COLUMN  39-Ul : Additional  Contributing  Factors 

900  - RS  Ui50  Action  intended 

993  - Coast  Guard  Assistance  (Beginning  FY  ?0) 

999  - No  additional  areas  of  contributing  factors 
991  - Violation  of  Law 
Descriptive  Codes 

026  - Lookout 

027  - Congested  areas,  docks,  piers  - restricted  maneuvering 
02fi  - Buoys,  aids  to  navigation 

029  - Excessive  speed 

030  - Channels  - restricted  maneuvering 
039  “ V/eather,  generally 

OI4O  - Currents  and  tides 

031  - Poor  visibility 

Miscellaneous 


OI48  - Failure  to  secure  (or  improper) 

059  - Replenishment  at  sea 

068  - Disabled,  require  tow 

069  - Background  lighting  obscured  aids  to  navigation 

070  - Yard  repairs  includes  gas  free  (Beginning  FY  73) 

071  - Overloading 

072  - Improper  loading  or  stowage 

073  - Insufficient  ventilation 
076  - Cargo 

078  - Sunken  vnrcck 

079  - 'Tug  assisting 

Machinery,  Miscellaneous 

116  - Failure  of  equipment  due  to  improper  or  lack  of  maintenance 
Galley  and  Stewards  Department 

DiO  - Person  in  charge/responsiblo  persons  intoxicated 
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VALID  ONLY  FOR  FISCAL  YEARS  I963  to  I97I 

CARD  COLUMJI  36-38:  Aroa  ")f  Cai:u.il  Connoction  (Conl. libuting  Factors) 

CARD  COLUMT/  39~i:ls  Additional  Contributing  Factors 

900  - RS  Action  intended 

990  - Coast  Guard  Assistance  (Beginning  Ff  70) 

999  - No  additional  areas  of  contributing  factors 

Hull  and  Associated  Parts 

011  - Plates  and  framing  (steel  hull  vessels) 

012  - Planks,  frames,  fastenings  (wood  hull  vessel) 

013  - Bulkheads  and  decks 

OlU  - Tanks  (including  cargo,  fuel,  water,  lube  oil, 
double  bottom  tanks,  etc.) 

015  - Holds  and  hatches,  hatch  beams,  hatch  covers 

016  - Superstructure 

017  - Ladders,  gang^vays,  stairs,  accommodation  ladders 

018  - Rails  and  guards 

019  - Masts,  booms,  cargo  gear  (including  winches) 

020  - Struts,  stem  tube,  rudder,  shoe 

021  - Ventilators 

022  - Watertight  closures  and  assorted  equipment 

023  - Hull  part,  not  otherwise  classified 
02U  - Quarters,  living  spaces,  toilets,  etc. 

025  - Fishing  gear 

Navigation 

026  - Lookout 

027  - Congested  areas,  docks,  piers  - restricted 

maneuvering 

028  - Buoys,  aids  to  navigation 

029  - Excessive  speed 

030  - Channels  - restricted  maneuvering 

031  - Poor  visibility 

032  - Steering  gear  including  steering  engine, 

rudder,  auto  pilot 

033  “ Radar 

03U  - Fathometer,  sounding  machine,  lead  line 

035  - Engine  order  telegraph,  bell  pulls,  pilot 

house  engine  controls 

036  - Navigation  liglits  (improper  use) 

037  - Whistle,  bell,  horn,  signals  (improper  use) 

038  - Navigation  equipment  - not  otherwise  classified 

039  - Woatlirr,  generally 
OI4O  - Currents  and  tides 

VALID  ONLY  FOR  FISCAL  YEARS  I963  to  I97I 
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CARD  CDLUini  !;2:  VEATHLR  - TPIE  OF  CASDALT'f; 


/ 


r< 


1 - Clear 

2 - Partly  Cloudy 

3 - Overcast 
U - Fog 

5 - Rain 

6 - Snow 

7 - Other 

(-)-  Unknown  or  insufficient  information 
CARD  COLUMN  1;3:  VISIBILITY  AT  TH-IB  OT  CASUALTY; 

1 - Less  than  ^/^l  mile 

2 - ^/h  to  less  than  l/2  mile 

3 - 1/2  to  less  than  1 mile 

k - 1 mile  to  less  than  2 miles 
5-2  miles  and  over 

( -)-  Unknown  or  insufficient  information 
CARD  COLUMN  Uh:  VIND  AT  TD-IE  OF  CASUALTY; 

1 - Calm 

2 - 1-3  knots 

3 - li-10  knots 

U - 11-16 

5 - 17-27  knots 

6 - 28-I4O  knots 

7 - I4I-55  knots 

8 - 56-65  knots 

9 - above  65  knots 

(-)  - Unknown  or  insufficient  information 
CARD  COLD!-ni  U5-U7:  AIR  TEr'TPERAnJHE  AT  TIMS  OF  CASUALTY; 

Beginning  FY  69 

SPECIFIC  LOCATION  OF  CASUALTY  (Sce  pages  21  thru  29.) 

CARD  COLUI-m  ii8;  SEA  COirPITTCNS  AT  TIME  OF  CASUALTY; 

1 - Calm 

2 - Sea/swell,5*l5  feet  or  slight  chop 

3 - Sea/swcll , 16-20  feet  or  moderate  chop-rough 

U - Sea/swell ,21-hO  feet  or  heavy  chop/very  rough 

5 - Sea/owell ,over  UO  feet 

6 - Ice 

(-)-  Unknovm  or  insufficient  information 
CARD  COLUKf  li9-50:  SPA  TEMPERATURE  AT  TDIE  OF  CASUALTY; 

Beginning  FY  69 


SPECIFIC  TYPE  VESSEI.  - SEE  CODES 
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CARD  COLDI-RJ  5l-$2; 
CARD  COLm-Di  53-5U: 
CARD  COLUMIT  55-56: 

CARD  COLUMN  57-58: 
CARD  COLUMN  59-60: 
CARD  COLUI-DI  61-62: 
CARD  COLUl-EJ  63-6I4; 

CARD  COLUIRI  65-66: 


CREW  MET'IBER  KILLED  OR  MISSING  & PRESUMED  DEAD 

PASSENGERS  KILLED  OR  MESSnJG  & PRESUT-IED  DEAD 

LOUGSEOREI'IEN  & HARJ30R  V/KRS  KILLED  OR  MISSING  & PRESU.'IED 
DEAD 

OTHER  KILLED  OR  MISSING  & PRESUT-IED  DEAD 

CREW  MEMBERS  INJURED  & INCAPACITATED  OVER  72  HRS 

PASSENGERS  INJURED  & INCAPACITATED  OVER  72  HRS 

LONGSHOREMEN  & HARBOR  WKRS  INJURED  & INCAPACITATED 
OVER  72  KRS 

OTHERS  INJURED  & INCAPACITATED  OVER  72  HRS 


INDICATE  NUI-IBER  AS  01,02,  etc.  FOR  CARD  COLUMIS  51-66 

CARD  C0LOT31  67-7-:  Estimated  Loss/Damage  to  Vessel 

CARD  COLUMN  Estimated  Loss/Damage  to  Cargo 

CARGO  COLUI-IN  75-78:  Estimated  Loss/Damage  to  Other  Property 

Code  ill  units  of  thousands  but  first  round  off  to  nearest  thousands.  For 
example:  If  the  value  is  $1,500  round  it  off  to  $2,000  and  code  as  0002. 

If  the  value  is  $4,1:99  round  it  off  to  $U»000  and  code  as  OOOii,  for  card 
columns  67-78. 

CARD  COLUMN  79:  Vessel  a Total  Loss 

1 - Yes  2 - No 

Section  3 of  Form  CG-4;095  - To  be  completed  only  if  a vessel  casualty  in- 
volves deaths  or  injuries.  See  coding  instructions  - Personnel  Injuries  and 
Deaths.  Also  add  card  column  li9-50  Nature  of  Casualty  to  Section  3 which 
will  take  the  same  code  equivalent  placed  in  Section  2 - Vessel  Casualty  Data, 
card  column  32-33 » Nature  of  Casualty. 

If  deaths  or  injuries  are  not  incurred  as  the  result  of  a vessel  casualty  - 
leave  blank. 
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UNITED  STATES  COAST  GUARD  - BATTELLE  MEMORIAL  INSTITUTE 

* Not  completed  yet.  Necessary  characteristics  have  been 
outlined,  and  RFP  for  development  of  details  and  software 
will  shortly  be  distributed. 

® Program  will  consider  U.S.  flag  vessels  only.  The  complete  < 

history  of  each  ship  will  be  available,  including  casual- 
ties, servicings,  and  required  servicings. 

* The  report  forms  the  USCG  is  currently  using  wi  1 1 be 
revised  to  adapt  to  this  program.  The  narrative  on 
present  forms  will  be  omitted  and  items  will  be  listed  for 
choosing. 

* The  program  will  include  thousands  of  elements  for  each  ship; 
machinery  as  well  as  the  hull. 

“ It  is  not  clear  whether  or  not  the  structural  area  of  the  pro- 
gram will  contain  the  details  necessary  for  microscopic  studies. 


r 
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AMERICAN  BUREAU  OF  SHIPPING 


* The  ABSIRS  data  analysis  system  is  available  for  use  for  a 
fee  through  ABS  computers.  This  system  is  a version  of  the 
IBM  General  Information  System  (GIS)  . 

® The  data  base  is  the  Hull  Technical  Note  File  and  is  taken 
from  the  ABS  detailed  survey  reports.  Short  abstracts  of 
these  reports  are  kept  in  computer  memory  and  can  be  output. 

* Enclosure  (ABS-1)  indicates  the  type  of  data  that  is  available. 

® A user  (ABS  Principle  Engineer)  of  the  program  felt  that  it  re- 
quired a significant  amount  of  user  interface  and  funds. 

® Cost  data  is  not  considered. 

* Program  appears  to  be  useful  for  macroscopic  research  project 
evaluation. 
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Enclosure  (ABS-1) 


HULL  TECHNICAL  NOTE  FILE 


CODES  segment 


Field  No.  Page  No. 


Damage  Code  1 
Direction/Location  2 
Part  Modifier  3 
Parts  4 


MASTER  segment 

First  Ten  Characters  of  5 1 

Vessel  Name 

Technical  Note  Key  6 1 


r 


TEXT  segment 

Comments 
Line  Number 


7 

8 


6 

6 
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cn  to  NJ  h-* 


MASTER  segment 


Field:  5 First  ten  characters  of  Vessel  name 

Sort:  N 

Justification:  L-alphanumeric 

Format:  Length=10;  as  input 


r 


Field:  6 


Technical  Note  Key 
Sort:  Y 

Justification:  L-alphanumeric 

Format:  Length=19;  as  input 


Field  Redefined: 
TABSID,  length=7 
TDATE,  length=4 
TNUMB,  length=7 
TDEPT,  length-1 


Vessel  ID  Key 

Date  Vessel  added  to  file 

Vessel  report  number 

Hull  or  Machinery  identifier 


CODE  segment 


Field:  1 


Damage  Codes 
Sort: 

Justification: 

Format: 

Codes : 


Y(l) 

L-alphanumeric 
Length=3;  as  input 
BUC  = Buckled,  bent,  distorted, 
collapsed,  set-in,  set-up 
CAT  = Catastrophe 

CRA  = Cracked,  parted,  torn,  burst, 
fractured,  ruptured,  broken 
ERO  = Eroded,  corroded,  wasted, 
pitted,  grooved,  porous, 
scored 

VIB  = Vibration 
WEL  = Welding 


I 
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Field:  2 

Direct ion /Location 

' 

I 

c 

Sort: 

Y(2) 

Justification: 

L- alphanumeric 

Format ; 

Length=3;  as  input 

Codes : 

B(^W 

= Bow  framing 

CG 

= Cargo  gear 

CLN 

= Collision 

DU 

= Drilling  units 

EQ 

= Equipment 

ER 

= Engine  room 

FIR 

= Fire,  explosion,  blowout 

GDN 

= Grounding,  stranding 

HA 

= Hatches 

HD 

= Holds 

1 

IND 

= Independent  tank  vessels 

(including  LNG  and  LPG 
carriers) 

1 

LNG 

= Liquified  natural  gas 

carrier 

1 

i 

LPG 

= Liquified  petroleum  gas 

carrier 

PAN 

= Panting  region  (forward 

hold  or  cargo  oil  tank) 

w 

RUD 

= Rudder 

STF 

= Stem  frame  except  rudder 

STR 

*=  Stern  structure  except 

rudder  and  stern  frame 

SUP 

= Superatructure 

i 

Field:  3 

Part  Modifiers 
Sort: 

Y(3) 

i 

Justification; 

L-alphanumeric  . 

1 

Format : 

Length=3 ; as  input 

1 

1 

Codes : 

ANC 

= Anchor 

^ i 

ASH 

= Anchor  shackle 

1 

BAL 

= Balanced 

1 

BAR 

= Barge  shape  mat 

i 

i 

i 

1 

BB 

“ Bulbous  bon 

1 

BOS 

= Boss 

BR 

= Bridge 

j 

BTE 

= Bitter  end 

BTM 

= Bottom  shell 

1 

1 

\ 

1 

1 

1 

t 

i 

m 
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1 

1 

CB 

= 

Collision  Bulkhead 

CBT 

= 

Center  Ballast  tank 

CCL 

Chain  links 

CCT 

= 

Center  cargo  tank 

CHI 

Cylindrical  horizontal 
insulated 

CHP 

Cylindrical  horizontal  pres- 
surized 

CHR 

Cylindrical  horizontal 
refrigerated 

CHS 

* 

Cylindrical  horizontal 
semi -re frige rated 

CIR 

= 

Circular/oval  shape  (MAT) 

CL 

= 

Chain  locker 

CLK 

= 

connecting  links 

COA 

= 

Coaming 

COF 

= 

Coffer  dams 

COI 

=s 

Conical  insulated 

COM 

= 

Complete  superstructure 

CON 

=s 

Conventional  gear 

COP 

= 

Conical  pressurized 

COR 

= 

Conical  refrigerated  ‘ 

COS 

= 

Conical  semi-refrigerated 

COU 

= 

Couplings 

CSL 

a 

Crane  and  stiff  legs 

CTG 

a 

Contraguide 

CVI 

a 

Cylindrical  vertical  pres- 
surized 

CVR 

— 

Cylindrical  vertical  refrig- 
erated 

CVS 

a 

Cylindrical  vertical  semi- 
refrigerated 

DC  I 

a 

Double-cylinder  insulated 

DCP 

” 

Double-cylinder  pressurized 

DCR 

a 

Double-cylinder  refrigerated 

DCS 

Double-cylinder  semi-refrig- 
erated 

DIA 

= 

Diagonals 

DT 

Deep  tank 

EL 

Elevators 

ER 

■= 

Engine  room 

FLR 

= 

Floors 

FLT 

a 

Flat  or  deck' 

FOC 

Forecastle 

FP 

“ 

Forepeak 

FWD 

Forward 

GUD 

Gudgeon 

GUN 

= 

Radius  gunwale 

HD 

B 

Hold  down 

INS 

* 

Insulation 

MRG 

= 

Motion  restraint  guides 

MST 

S 

Masts  or  posts 

PIL 

= 

Pillars 

PIN 

= 

Pintle 

PLT 

= 

Plating 

RUN 

= 

Running  gear 

SAD 

= 

Saddle 

SFN 

s 

Support  foundation 

SFR 

m 

Side  framing 

SID 

= 

Side  shell 

SNB 

= 

Secondary  barrier 

SS 

s 

Shear  strake 

STA 

= 

Standing  gear 

STR 

s 

Stringer 

TSH 

= 

Tank  shell 

TST 

= 

tank  stiffeners 

TSU 

= 

Tank  support 

TT 

sr 

Tank  top 

WEB 

= 

Web  frame 

TEXT  segment 


Field:  7 


Comments 

Sort:  N 

Justification:  L-alphanumeric 

Format:  Length=70;  as  input 


Field:  8 


Line  Number 
Sort:  Y 

Justification:  R-numeric 

Format:  Length=2 ; as  input 


w 


I 


HOL 

ss 

Holds,  store  space 

HOR 

= 

Horizontal 

HSE 

a 

House 

HVL 

= 

Heavy  lift  gear 

INT 

Intersection  columns  or 
legs 

IP 

3= 

Inner  post 

KOR 

SS 

Kort  nozzle  (fixed  or 
movable) 

LEG 

« 

Legs  (jack-up  units) 
Long'l  O.T.  bulkhead 
Long'l  swash  bulkhead 

LOT 

S5 

LSW 

a 

LW 

a 

Lower  wing  tank 

LWT 

a 

Long'l  W.T.  bulkhead 

OP 

= 

Outer  post 

PLA 

a 

Platform 

PMI 

Prismatic  (membrane)  in- 
sulated 

PMP 

a 

Prismatic  (membrane)  pres- 
surized 

PMR 

Prismatic  (membrane)  refrig 
erated 

PMS 

Prismatic  (membrane)  semi- 
refrigerated 

POD 

» 

Pods 

POP 

a 

Poop 

PR 

= 

Pump  room 

PSI 

Prismatic  (self-supporting) 
insulated 

PSP 

Prismatic  (self-supporting) 
pressurized 

PSR 

** 

Prismatic  (self-supporting) 
refrigerated 

PSS 

a 

Prismatic  (self-supporting) 
semi -refrigerated 

RH 

a 

Rudder  horn,  horn  type 

RK 

a 

Rake 

RQD 

= 

Raised  quarter  deck 

SC 

” 

Steel  covers 

SHO 

a 

Shoe,  shoe  type 

SID 

= 

Side  shell 

SPD 

“ 

Spade 

SPI 

Spherical  insulated 

SPL 

- 

Single  plate 
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Field:  4 


SPP 

s 

Spherical  pressurized 

SPR 

ss 

Spherical  refrigerated 

SPS 

= 

Spherical  semi-ref rige 

STO 

= 

Stock 

SU 

= 

Self-unloading 

TOT 

= 

Trans.  OT  bulkhead 

TSW 

= 

Trans,  swash  bulkhead 

TUB 

8 

Tube 

Twr 

= 

Trans.  W.T.  bulkhead 

UW 

8 

Upper  wing  tank 

VER 

= 

Vertical  column 

VOD 

= 

Void 

WBT 

8 

Wing  ballast  tank 

WC 

= 

Wood  cover 

WCT 

= 

Wing  cargo  tank 

Parts 

Sort: 

Y(4) 

Justification: 

L- alphanumeric 

Format : 

Length= 

=3;  as  input 

Codes: 

BFR 

= 

Bottom  framing 

BHD 

= 

Bulkhead 

BIL 

= 

Bilge  plating 

BOM 

8 

Boom 

BTM 

= 

Bottom  shell 

BUR 

= 

Burtoning  gear 

CAS 

8 

Casting 

CC 

S 

Collision  chock 

CST 

8 

Crane  structure 

CVK 

= 

Center  vertical  keel 

DFR 

Deck  framing 

DK 

Deck,  flat  or  platform 

DP 

Drip  pan 

FDN 

- 

Foundation 

FIT 

n 

Fittings 

FLR 

•= 

Floors 

FCil 

= 

Hydrofoil 

FOR 

e 

Forging 

FRM 

= 

Framing 

FRT 

Front  bulkheads 

LLOYD'S  REGISTER  OF  SHIPPING  DATA 
ANALYSIS  METHOD 


• The  Lloyd's  data  handling  system  was  developed  to 
allow  identification  of  design  and  damage  problems. 

• Identities  of  ships  and  owners  are  not  output. 

• Cost  of  damage  repair  is  not  available. 

• The  data  system  can  be  used  by  the  public  at  a nominal 
charge  for  time  used  in  retrieving  data.  This  charge 
Is  typically  $50-$100  per  run. 

• From  description  the  program  seems  to  be  similar  to  that 
of  ABS  (in  fact  it  is  a version  of  the  IBM-CIS). 


• The  data  base  appears  to  be  larger  than  that  of  ABS. 
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APPENDIX  C 


LIST  OF  ORGANIZATIONS/ INDIVIDUALS  CONTACTED 


I 


r ' 


I 


I.  UNITED  STATES  NAVY 


® Mr.  Steven  Arntson 
Code  6)28 

Naval  Ship  Engineering  Center 
Washington,  D.C. 

“ Mr.  A1  Novak 
Code  912221 

Fleet  Materials  Office 


3.  U.S.  SALVAGE  ASSOCIATION,  INC. 

® Mr.  Robert  G.  Walsh,  Jr. 

® Mr.  R.  Jaeschke 

Asst  to  President 

Vice  President 

99  John  St. 

99  John  Street 

New  York,  N.Y.  IOO38 

New  York,  N.Y. 

k.  Mr.  H.S.  Townsend,  P.E. 

(Former  V.P.,  U.S.  Salvage) 

30  Man i ton  Road 

Westport,  Connecticut  O688O 

5.  THE  SALVAGE  ASSOCIATION  OF  LONDON 

® Mr.  C.  A.  Sinclair 

Chief  Surveyor  - London 
London,  England 

6.  THE  AMERICAN  BUREAU  OF  SHIPPING 

® Mr.  Don  Liu 

Principal  Engineer 
R&D 

^5  Broad  St. 

New  York,  N.Y. 

® Mr.  Richard  Barry 
ABSCOMP 
20  Broad  St. 

New  York,  N.Y. 

7.  LLOYD'S  REGISTER  OF  SHIPPING 

® Mr.  A.  Pagan 
Surveyor 

17  Battery  Place 
New  York,  N.Y. 

8.  TANKER  ADVISORY  CENTER 

® Mr.  Arthur  McKenzie 
Di rector 

315  West  70th  St. 

New  York,  N.Y. 

9.  MARINE  MANAGEMENT  SYSTEMS,  INC. 

* Mr.  John  N.  Hayes 
Senior  Marine  Analyst 
300  Broad  St. 

Stamford,  Connecticut 
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UNCLASSIFIED 


DOCUMENT  CONTROL  DATA  • R & D 


Nrr  iin f t » K* ^ / n .if i'»n  «»f  '» . '»•  ’f*  ■ t •*.u  t t • ••  , . 


0*«>Cf'^«ATiNG  ACTIVITY  f .ttlthitr) 
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